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As the Nation’s principal conservation agency, the Department of the 
Interior has responsibility for most of our nationally owned public lands 
and natural resources. This includes fostering the wisest use of our 
land and water resources, protecting our fish and wildlife, preserving 
the environmental and cultural values of our national parks and historical 
places, and providing for the enjoyment of life through outdoor recrea- 
tion. The Department assesses our energy and mineral resources and 
works to assure that their development is in the best interests of all our 
people. The Department also has a major responsibility for American 
Indian reservation communities and for people who live in Island Terri- 
tories under U.S. administration. 














FOREWORD 


Selected Water Resources Abstracts, a semimonthly journal, includes abstracts 
of current and earlier pertinent monographs, journal articles, reports, and 
other publication formats. The contents of these documents cover the water- 
related aspects of the life, physical, and social sciences as well as related 
engineering and legal aspects of the characteristics, conservation, control, use, 
or management of water. Each abstract includes a full bibliographical citation 
and a set of descriptors or identifiers which are listed in the Water Resources 
Thesaurus. Each abstract entry is classified into ten fields ana sixty groups 
similar to the water resources research categories established by the Com- 
mittee on Water Resources Research of the Federal Council for Science and 
Technology. 


WRSIC IS NOT PRESENTLY IN A POSITION TO PROVIDE COPIES OF DOCU- 
MENTS ABSTRACTED IN THIS JOURNAL. Sufficient bibliographic information 
is given to enable readers to order the desired documents from local libraries 
or other sources. 


Selected Water Resources Abstracts is designed to serve the scientific and 
technical information needs of scientists, engineers, and managers as one 
of several planned services of the Water Resources Scientific Information 
Center (WRSIC). The Center was established by the Secretary of the Interior 
and has been designated by the Federal Council for Science and Technology 
to serve the water resources community by improving the communication of 
water-related research results. The Center is pursuing this objective by co- 
ordinating and supplementing the existing scientific and technical information 
activities associated with active research and investigation program in water 
resources. 


To provide WRSIC with input, selected organizations with active water resources 
research programs are supported as ‘‘centers of competence” responsible for 
selecting, abstracting, and indexing from the current and earlier pertinent 
literature in specified subject areas. 


Additional ‘centers of competence” have been established in cooperation with 
the Environmental Protection Agency. A directory of the Centers appears on 
inside back cover. 


Supplementary documentation is being secured from established discipline- 
oriented abstracting and indexing services. Currently an arrangement is in 
effect whereby the BioScience Information Service of Biological Abstracts 
supplies WRSIC with relevant references from the several subject areas of 
interest to our users. In addition to Biological Abstracts, references are acquired 
from Bioresearch Index which are without abstracts and therefore also appear 
abstractless in SWRA. Similar arrangements with other producers of abstracts 
are contemplated as planned augmentation of the information base. 


The input from these Centers, and from the 51 Water Resources Research 
Institutes administered under the Water Resources Research Act of 1964, as 
well as input from the grantees and contractors of the Office of Water Research 
and Technology and other Federal water resource agencies with which the 








Center has agreements becomes the information base from which this journal 
is, and other information services will be, derived; these services include 
bibliographies, specialized indexes, literature searches, and state-of-the-art 
reviews. 


Comments and suggestions concerning the contents and arrangements of this 
bulletin are welcome. 


Water Resources Scientific Information Center 
Office of Water Research and Technology 

U.S. Department of the Interior 

Washington, D. C. 20240 








CONTENTS 


Rs <nnaimscine ates eeinocnner abe enietipe a gain aeinas immnlbinaiainies iii 


SUBJECT FIELDS AND GROUPS 


01 


02 


03 


05 


(Use Edge Index on back cover to Locate Subject Fields and 
Indexes in the journal.) 


NATURE OF WATER 
Includes the following Groups: Properties; Aqueous Solutions and 
Suspensions 


WATER CYCLE 
Includes the following Groups: General; Precipitation; Snow, Ice, 
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Groundwater; Water in Soils; Lakes; Water in Plants; Erosion and 
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RESOURCES DATA 
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Machinery; Soil Mechanics; Rock Mechanics and Geology; Con- 
crete; Materials; Rapid Excavation; Fisheries Engineering. 
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Includes the following Groups: Education—Extramural; Education 
In-House; Research Facilities; Grants, Contracts, and Research 
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cialized Information Center Services; Translations; Preparation of 
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SELECTED WATER RESOURCES ABSTRACTS 


2. WATER CYCLE 
2A. General 


A HELE-SHAW ANALOG STUDY OF THE 
SEEPAGE OF GROUNDWATER RESTING ON 
A SLOPING BED, 

Cambridge Univ., (England). Dept. of Applied 
Biology. 

For primary bibliographic entry see Field 2F. 
W76-00025 


SIMULATION OF WATER-AND- VAPOR- 
DOMINATED HYDROTHERMAL _ RESER- 
VOIRS, 

Geological Survey, Reston, Va. 

J. W. Mercer, and C. R. Faust. 

Preprint of Paper SPE 5520, prepared for 50th An- 
nual Fall Meeting, September 28-October 1, 1975, 
Dallas, Tex: Society of Petroleum Engineers of 
AIME Preprints, 1975. 16 p, 5 fig, 2 tab, 35 ref. 


Descriptors: *Hydrothermal studies, *Reservoirs, 
*Model studies, *Water vapor, *Thermal water, 
Flow characteristics, Numerical analysis, Dif- 
ferential thermal analysis, Steam, Energy transfer. 
Identifiers: *Geothermal reservoirs, *Thermal 
energy. 


A two-dimensional (Areal), two-phase (Steam- 
water) model for the numerical simulation of both 
water-and vapor-dominated hydrothermal reser- 
voirs describes transport of heat and flow of com- 
pressed water, steam-water mixtures, and super- 
heated steam in a porous medium. The continuity 
equations for steam and for water are combined 
and, assuming that capillary pressure is negligible 
and that conditions of local thermal equilibrium 
prevail, are reduced to two nonlinear partial dif- 
ferential equations in which the dependent varia- 
bles are fluid pressure and enthalpy. The mass 
transfer (Vaporization) terms are also eliminated 
when the continuity equations are combined. The 
two partial differential equations are solved simul- 
taneously using a  Galerkin-finite element 
technique for the spatial terms and finite-dif- 
ference techniques for the temporal terms. The 
model is applied to example problems consisting 
of a hypothetical hot-water reservoir and a 
hypothetical two-phase reservoir. Model calcula- 
tions are compared with calculations from other 
numerical work involving a finite-element model 
that is restricted to the flow of compressed water, 
and a finite-difference model that is restricted to 
the vapor-pressure curve (Steam-water mixtures). 
This numerical model can be used to evaluate both 
types of reservoirs. (Woodard-USGS) 


W76-00087 
THE HIGH PLAINS: PROBLEMS OF 
SEMIARID ENVIRONMENTS. 


For primary bibliographic entry see Field 6D. 
W76-00179 


A MATHEMATICAL MODEL FOR FORECAST- 
ING THE FLOW OF THE SOLA RIVER, 

Gdansk Technical Univ. (Poland). 

E. Bobinski, T. Piwecki, and J. Zelazinski. 
Hydrological Sciences Bulletin, Vol 20, No 1, p 
51-60, March 1975. 5 fig, 2 ref. 


Descriptors: *Model studies, *River forecasting, 
*Hydrograph analysis, Streamflow, Rainfall-ru- 
noff relationships, Optimization, Computer 
models, *Mathematical models. 
Identifiers: *Sola River(Poland). 


A rainfall-runoff conceptual deterministic model 
with lumped parameters simulating a runoff 
hydrograph of a mountainous river, having a 
catchment area of 780 sq km, was brought into ser- 
vice in 1973. The input consists of the rainfall 


amount and river flow values in the catchment 
area recorded on gauges every 3 hours for the 
previous 24 hours, and the quantitative precipita- 
tion forecast (QPF) for the next 24 hours. The out- 
put results are forecasted hourly values of river 
flow for the next 48 hours, given in three variants 
corresponding to the three following variants of 
the QPF: P sub 1=0; P sub 2=Pmax; P sub 1 less 
than P sub 3 less than P sub 2, where P sub 3 is 
given for input by the forecast meteorologist on 
duty and P sub 1 and P sub 2 are constants. The 
forecast refers to 24 hour precipitation total, the 
mean value for the catchment area. The forecast 
hydrograph is computed by the odra-1204 com- 
puter, with machine time of 8-15 minutes. Input 
and output data transmission are by teletype line. 
The identification of model parameters, the practi- 
cal application of the model, and the results ob- 
tained were discussed. (Lardner-ISWS) 
W76-00298 


PRECIPITATION CONDITIONS RESULTING 
IN FLASH FLOODS AS RELATED TO THE 
FREQUENCY DISTRIBUTION OF INTERDIUR- 
NAL VARIATIONS OF THE SPECIFIC RUNOFF 
IN MINOR CATCHMENT AREAS’ UNAF- 
FECTED BY MAN, 
Meteorologischer Dienst der 
Demokratischen Republik, Potsdam. 
For primary bibliographic entry see Field 2E. 
W76-00302 


Deutschen 


A REPRESENTATION OF THE EFFECTS OF 
TOPOGRAPHY ON SURFACE RAINFALL 


WITHIN MOVING BAROCLINIC 
DISTURBANCES, 
British Meteorological Office, Brackness 


(England). 
For primary bibliographic entry see Field 2B. 
W76-00312 


WATER BALANCE AND WATER RESOURCES 
IN CHINA, 

Nanyang Univ., Singapore. 

K-Y. Chen. 

The Geophysical Magazine, Vol 37, No 2, p 519- 
522, December 1974. 7 fig, 6 tab, 19 ref. 


Descriptors: *Water balance, *Water resources, 
Precipitation(At pheric), Climatology,  Cli- 
mates, Monsoons, Precipitable water, Water 
vapor, Arid lands, Humid areas, Arctic Ocean, 
Pacific Ocean, *Reviews. 

Identifiers: *China, *Siberia, Convergence field, 
Mold rain, Plum rain, Abnormal precipitation, 
Aleutian low. 





The problems of water balance and resources in 
Monsoon China from the viewpoint of climatology 
were reviewed, based on the papers which have 
been published in China. The following subjects 
were included: climatology of precipitation in 
China; the monsoon and precipitation in China; 
distribution of precipitable water over China; the 
transport of water vapor over China; the conver- 
gence field of water vapor over eastern China; 
Mei-yu (mold rain or plum rain) in China; abnor- 
mal precipitation in China; and arid and humid re- 
gions in China. The paper was a part of group 
study on water resources of monsoon Asia guided 
by Dr. M.M. Yoshino, University of Tasukuba, 
Japan, supported by the Japanese Ministry of Edu- 
cation in 1972 and 1973. (Roberts-ISWS) 
W76-00314 


SKEW INPUTS AND THE HURST EFFECT, 
Ain Shams Univ., Cairo (Egypt). 

For primary bibliographic entry see Field 4A. 
W76-00317 


’ 


RAIN RECORDINGS AS BAS!S FOR THE 
DIMENSNIONING OF RIN RUNOFF SYSTEMS 


(REGENSCHREIBERAUFZEICHNUNGEN ALS 
GRUNDLAGE ZUR DIMENSIONIERUNG VON 
REGENWASSERABLEITUNGSALAGEN), 

For primary bibliographic entry see Field 5B. 
W76-00365 


2B. Precipitation 


MULTIPLICATION OF ICE PARTICLES IN 
SLIGHTLY SUPERCOOLED CUMULUS, 
Manchester Univ. (England). Dept. of Mathe- 
matics. 

R. F. Chisnell, and J. Latham. 

Journal of the Atmospheric Sciences, Vol 32, No 
4, p 863-866, April 1975. 10 ref. 


Descriptors: *Cloud physics, *Model studies, 
*Ice, Precipitation(Atmospheric), Rime, Freezing, 
Clouds, Nucleation, Supercooling, Raindrops, 
Mathematical models, Meteorology. 

Identifiers: *Ice particles, Riming, Splintering, 
Cumulus clouds. 


A stochastic model of ice particle multiplication 
was outlined in which ice splinters are produced 
by riming and possibly also by the splintering of in- 
dividual drops on freezing. The splinters may grow 
into rimers or be captured by supercooled drops, 
causing the drops to freeze and become rimers. 
The possibility of splinter-capture by supercooled 
drops reduces the average waiting time between 
the birth of a splinter and its subsequent develop- 
ment into a splinter-producing rimer. This reduc- 
tion of the waiting time greatly enhances the 
growth rate of the ice particle population. In a par- 
ticular calculation, with drops present, a multipli- 
cation factor of 10,000 is achieved in about 50 min 
if M sub p (the ber of ice splinters ejected per 
unit mass of rime) is 1 per mg; this time is reduced 
to 10 min if we take the much higher values of 
about 140 found by other investigators. The cor- 
responding times in the absence of drops were 
about 74 and 37 min respectively. (Sims-ISWS) 
W76-00001 





MEASUREMENT AND ANALYSIS OF VERY 
SHORT DURATION RAINFALL, 

Asian Inst. of Tech., Bangkok (Thailand). 

S. Pinkayan, and T. Ketratenaborvorn. 
Hydrological Science Bulletin, Vol 20, No 1, p 87- 
91, March 1975. 3 fig, 4 ref. 


Descriptors: *Rainfall, *Rainfall intensity, *Rain 
gages, Precipitation(Atmospheric), Frequency 
curves, Duration curves, Measurement, Analysis, 
Instrumentation, Meteorology, Climatology. 

Identifiers: *Short duration intensities, *Thailand. 


Hydraulic structures such as road culverts, bridge 
openings, and drainage systems of airfields and 
urban areas need to have an adequate capacity for 
flash floods. The peak of these flash floods from 
small catchment areas reach the drainage facilities 
after a very short duration of rainfall. Therefore, 
rainfall characteristics are the most important 
input to be used in estimation and prediction of 
floods from small basins. One method which can 
be used to obtain more information about the rain- 
fall intensity is to record rainfall for a shorter time 
interval. This was done by changing the speed of 
chart drum from one revolution per day to 24 
revolutions per day. The experiment was un- 
dertaken for a period of one year. The relationship 
was found between intensities of shorter durations 
and longer durations for this period. This relation- 
ship was used to estimate the rainfall intensity of 
short durations from the longer durations ob- 
served during the previous years of record. The 
rainfall intensities for durations of less than 5 
minutes determined by the extrapolation of inten- 
sity-duration-frequency curves were lower than 
the rainfall intensities obtained from the combina- 
tion of the records of previous years. The rainfall 
intensities for the durations of 1, 2, 3, and 4 
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minutes were less than those obtained from the 
combined data by 10, 9, 7, and 4 percent, respec- 
tively. (Sims-ISWS) 

W76-00002 


REBOUND LIMITS ON CHARGE SEPARATION 
BY FALLING PRECIPITATION, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Physics. 

C. B. Moore. 

Journal of Geophysical Research, Vol 80, No 18, p 
2658-2662, June 20, 1975. 4 fig, 3 tab, 12 ref. ONR 
N00014-67-A-0267-0009, NSF GA-43933 and GA- 
33372X2. 


Descriptors: *Cloud physics, *Thunderstorms, 
*Hail, *Raindrops, Precipitation(Atmospheric), 
Crystals, Ice, Clouds, Model studies, Mathemati- 
cal models, Laboratory tests, Meteorology. 
Identifiers: *Charge separation, *Cloud electrifi- 
cation, Hail pellets, Particle collisions, Collision 
angles, Rebound probabilities. 

Neglect of the sample dep e ot reb d 
probabilities for cloud droplets colliding with hail 
pellets has led to an overestimate of the amounts 
of charge that can be separated with the Elster- 
Geitel mechanism. Application of wind tunnel 
results suggested that the actual amounts of charge 
transferred may be less than 20% that assumed by 
ignoring the angle dependence. Observations of 
the charges carried by hail and rain particles within 
the bases of thunderclouds supported these lower 
estimates and raised questions about the adequacy 
of the precipitation processes in explanations of 
thundercloud electrification. (Sims-ISWS) 
W76-00009 





REGIONAL DISTRIBUTION AND SEASONAL 
CHANGE IN PRECIPITATION VARIABILITY 
IN MONSOON ASIA, 

Mie Prefectural Univ., Tsu (Japan). 

M. Mizukoshi. 

The Geophysical Magazine, Vol 37, No 2, p 175- 
184, December 1974. 4 fig, 26 ref. 


Descriptors: *Monsoons, ‘*Asia, ‘*Rainfall, 
*Tropical regions, Variability, Rainfall disposi- 
tion, Distribution patterns, Precipita- 
tion(Atmospheric), Seasonal, Pacific Ocean, Indi- 
an Ocean, Meteorology, Climatology. 


Regional distribution of the precipitation variabili- 
ty and their seasonal variation were discussed for 
Monsoon Asia. Variabilities of annual and 
monthly precipitation were computed for 177 sta- 
tions on the basis of the data of monthly and an- 
nual precipitation for the period 1931-1960. The 
area studied extends from 60 E to 180 E and from 
10 N to 50 N. Major results were: (1) there are 
some regions in which the precipitation variabili- 
ties are very large or very small. For example, in 
most of the Indian Subcontinent and its sur- 
roundings, the variability of monthly precipitation 
exceeds 100%, except for the period June-August. 
In contrast, the equatorial areas and East Asia 
receive relatively constant precipitation; (2) dis- 
tribution patterns of the precipitation variability 
change gradually from month to month. There are 
no abrupt seasonal changes in the pattern; (3) 
monthly distribution maps of variability show 
zonally extended patterns. Some zones of max- 
imum and minimum variabilities were recognized. 
Drawing the axes of maximum and minimum 
variabilities, monthly positions of the axes were 
shown; (4) the zones of minimum variability coin- 
cide with ITCs and the Pacific polar frontal zones; 
and (5) the zones or axis of maximum and 
minimum variabilities shift their positions 
seasonally. (Sims-ISWS) 

W76-00016 


INTERANNUAL FLUCTUATIONS 
RAINFALL OF THE 


IN THE 
INDIA-EQUATORIAL 





PACIFIC REGION AND IN THE TROPICAL 
CIRCULATION, 

Meteorological Research Inst., Tokyo (Japan). 

I. Tsuchiya. 

The Geophysical Magazine, Vol 37, No 2, p 163- 
173, December 1974. 8 fig, 1 tab, 13 ref. 


Descriptors: *Monsoons, ‘*Air_ circulation, 
*Tropical regions, *Rainfall, *Asia, *Indian 
Ocean, *Pacific Ocean, Circulation, Winds, At- 
mosphere, Precipitation(Atmospheric), Rainfall 
disposition, Variability, Wet seasons, Meteorolo- 
gy, Climatology. 


As a result of analysis of the year-to-year varia- 
tions of the winds at Mauritius Island in the Indian 
Ocean and at Canton Island in the Pacific Ocean 
during the period of 1962-1967, it was found that 
the strengths of southeast trade winds over the 
two oceans fluctuate in phase. The monsoon rain- 
fall over the western slopes of the Indian Peninsu- 
la is plentiful in a year of strong southeast trade 
winds, while rainfalls of the islands in the equa- 
torial Pacific dry zone are scanty. In reverse, we 
find drought weather over India and anomalous 
heavy rainfalls in the dry zone in a year of weak 
southeast trade winds. The Walker Circulation 
named by Bjerknes is a circulation model which 
explains large-scale rainfall distribution. (Sims- 
ISWS) 

W76-00017 


PERENNIAL SNOW COVERS, TINY 
GLACIERETS AND SNOW FIELDS IN JAPAN 
AS INDICES OF CLIMATIC FLUCTUATIONS, 
Meteorological Research Inst., Tokyo (Japan). 

For primary bibliographic entry see Field 2C. 
W76-00018 


PRODUCTION OF ICE CRYSTALS BY RIMING 
IN SLIGHTLY SUPERCOOLED CUMULUS, 
British Meteorological Office, Bracknell 
(England). 

B.J. Mason. 

Quarterly Journal of the Royal Meteorological 
Society, Vol 101, No 429, p 675-679, July 1975. 2 
tab, 11 ref. 


Descriptors: *Cloud physics, *Model studies, 
*Ice, *Crystals, Rime, Freezing, Supercooling, 
Clouds, Nucleation, Raindrops, Mathematical 
models, Meteorology. 

Identifiers: *Ice particles, Riming, Splintering, 
Cumulus clouds, Hail pellets. 


It was shown that ice-crystal concentrations of 
order 10/litre may be produced in clouds limited to 
the -8 degree C level if growing pellets of soft hail 
release splinters at the rates recently observed in 
laboratory experiments and provided that these 
splinters can continue to grow in at least three suc- 
cessive thermals over a period of about 1.5 hours. 
(Sims-ISWS) 

W76-00019 


SOIL DETACHMENT FROM CLODS BY SIMU- 
LATED RAIN AND HAIL, 

Agricultural Research Service, Manhattan, Kans. 
For primary bibliographic entry see Field 2J. 
W76-00030 


INFLUENCE OF _ PRECIPITATION ON 
PERENNIAL GRASS PRODUCTION IN THE 
SEMIDESERT SOUTHWEST, 

Forest Service (USDA), Tucson, Ariz. Rocky 
Mountain Forest and Range Experiment Station. 
For primary bibliographic entry see Field 4A. 
W76-00195 


PROJECT SKYWATER, AN INTRODUCTION 
TO RIVERS IN THE SKY. 

Bureau of Reclamation, Denver, Colo. Engineer- 
ing and Research Center. 

For primary bibliographic entry see Field 3B. 





W76-00288 


SUMMARY OF SNOW SURVEY MEASURE- 
MENTS FOR MONTANA, 1922-1974, 

Soil Conservation Service, Bozeman, Mont. 

For primary bibliographic entry see Field 7C. 
W76-00291 


A STUDY OF EXTREME POINT RAINFALL 
OVER FLASH FLOOD PRONE REGIONS OF 
THE HIMALAYAN FOOTHILLS OF NORTH 
INDIA, 

Institute of Tropical Meteorology, Poona (India). 
O.N. Dhar, A. K. Kulkarni, and R. B. Sangam. 
Hydrological Sciences Bulletin, Vol 20, No 1, p 
61-67, March 1975. 1 fig, 1 tab, 10 ref. 


Descriptors: *Probable maximum precipitation, 
*Precipitation intensity, *Maximum probable 
flood, Precipitation(Atmospheric), Design flood, 
Flood data, Flash floods, Estimating, Rainfall, 
Cloudbursts, Rain, Precipitation excess, 
Meteorological data, Hydrologic data, Weather 
data, Meteorology. 

Identifiers: *India, Himallayan foothills, Extreme 
rainfall. 


In north India flash floods normally occur in the 
foothill and sub-montane regions of the Himalayas 
during the monsoon months due to incidence of 
heavy falls of rain. An attempt has been made to 
estimate extreme rainfalls (Also called probable 
maximum precipitation) for stations in and near 
the Himalayan foothills and sub-montane regions 
for longitude 75 E to 90 E. Only those stations in 
the foothill regions with unbroken records of daily 
rainfall for 60 to 70 years were selected. Hersh- 
field’s latest statistical technique was used, and 
values of the frequency factor in the extreme rain- 
fall equation for individual stations were obtained 
from the north Indian data. It was found that along 
the Himalayan foothill regions extreme 1-day rain- 
fall varies from 850 to 340 mm. The highest 1-day 
extreme rainfall of 850 mm was obtained for the 
Nagla station in the Nainital district in the Ku- 
maon Hills, while the lowest value of 340 mm was 
obtained for the Kulu station in Kangra district in 
Himachal Pradesh. It was also observed that the 
extreme rainfall is quite high in the outer foothill 
regions of the Himalayas and decreases sharply as 
one moves into the intericr of the Himalayas. For 
the Himalayan foothill region under study, the 
ratio of the extreme 1-day rainfall to the highest 
observed 1-day rainfall over a period of 60 to 70 
years was found to be of the order of 2. (Sims- 
ISWS) 

W76-00299 


THE MEASUREMENT OF HEAVY RAINFALL 
OVER SMALL CATCHMENTS USING RADAR, 
British Meteorological Office, Bracknell 
(England). 

T. W. Harrold, C. A. Nicholass, and C. G. Collier. 
Hydrological Sciences Bulletin, Vol 20, No 1, p 
69-76, March 1975. 7 fig, 1 tab, 2 ref. 


Descriptors: *Rainfall, *Measurement, *Radar, 
*Remote sensing, Rainfall intensity, Rainfall 
disposition, Hydrologic data, Meteorological data, 
Watersheds(Basins), *Small watersheds, Calibra- 
tions, Instrumentation, Meteorology. 

Identifiers: *North Wales. 


It was shown that radar-derived estimates of 
heavy localized rainfall over sub-catchments of 
area 20-100 sq km in hilly terrain in North Wales 
differ from optiumum estimates, based on data 
from a network of raingages, by an average 13% if 
a calibration gauge is located within the sub- 
catchment of interest, or by 38% if there is no 
calibration gauge--the average calibration from an 
18 month period being used instead. In order to 
make accurate measurements over very small 
areas (A few sq km), the radar should be within 
about 35 km of the area of interest so that errors in 


the « 
hori 
rada 
syst 
that 
in n 
(Sin 
wie 


Rai 


siz 
col 





URE- 


ALL 
} OF 
RTH 


ALL 
‘nell 


ier. 


dar, 
ifall 
ata, 
bra- 


| of 
; of 
ales 
data 
% if 
sub- 
; no 
1 an 
r to 
mall 
thin 
‘sin 


the estimates of surface rainfall resulting from the 
horizontal movement of the rain as it falls from the 
radar beam to the ground are minimized. The radar 
system used in this study is now being modified so 
that data can be processed on site and transmitted 
in near real time to a nearby river control center. 
(Sims-ISWS) 

W76-00300 


SOME SMALL-SCALE CHARACTERISTICS OF 
EXTREME STORM RAINFALLS IN SMALL 
BASINS, 

Agricultural Research Service, Beltsville, Md. 

D. M. Hershfield. 

Hydrological Sciences Bulletin, Vol 20, No 1, p 
77-85, March 1975. 10 fig, 3 ref. 


Descriptors: *Rainfall, *Storms, Time series anal- 
ysis, Hydrology, Rainfall intensity, 
Watersheds(Basins), United States, Precipita- 
tion(Atmospheric), Precipitation gages, Precipita- 
tion intensity, Isohyets, Mapping, Correlation 
analysis, *Small watersheds. 

Identifiers: *Rainfall pattern, Isochronal maps, 
Extreme rairfall. 


Rainfall data from several flood-producing storms 
are used to illustrate some of the rainfall patterns 
in both time and space that have been observed. 
The data are from agricultural basins that vary in 
size from less than 1 to 1000 square miles and 
cover the climatic spectrum of the United States. 
The recording-raingage density varied from 13 per 
square mile in the smallest basin to 1 gage per 9 
square miles in the largest basin. Storm isohyetal 
maps and isochronal maps of storm beginning 
times portrayed the complex areal patterns that 
are associated with extreme rainfalls. Cross-cor- 
relations and the mean of successive differences 
from series of short-duration rainfall increments, 
based on data from combinations of nearby sta- 
tions, provided measures of time and areal varia- 
bility. The series were composed of 2, 5, 10, 15, 
and 60-min rainfall increments. The largest ob- 
served storm rainfall differences over the shortest 
distances, based on a sample of 400 storms from 
20 basins, ranged from 1 in for raingages separated 
by 0.1 mi to 8 in for gages separated by 9 mi. (Lee- 
ISWS) 

W76-00301 


A REPRESENTATION OF THE EFFECTS OF 
TOPOGRAPHY ON SURFACE’ RAINFALL 


WITHIN MOVING BAROCLINIC 
DISTURBANCES, 

British Meteorological Office, | Brackness 
(England). 

C.G. Collier. 


Quarterly Journal of the Royal Meteorological 
Society, Vol 101, No 429, p 407-422, July 1975. 7 
fig, 4 tab, 14 ref. 


Descriptors: *Rainfall, *Model studies, 
*Mathematical models, Precipitation intensity, 
Precipitation(Atmospheric), Orography, Forecast- 
ing, Simulation analysis, Rainfall disposition, 
Rainfall intensity, Rain, Meteorology. 

Identifiers: *Baroclinic systems, *North Wales. 


A numerical ‘parameterization’ model has been 
developed in order to predict precipitation amount 
over hilly terrain in North Wales. The model ena- 
bles calculations to be made of the vertical 
velocity profile resulting from orographic and 
large-scale baroclinic effects at grid points one 
kilometer apart over an area of 2400 sq km. The 
precipitation falling on an area of 1000 sq km, and 
on areas of order 100 sq km within the larger area 
was predicted, using as the input to the model 
large-scale wind and humidity values derived from 
radiosonde ascents. Seven case studies were 
presented. All are examples of fast-moving 
baroclinic systems. This type of system was 
chosen to minimize the effects of non-orographic 
mesescale or convective mechanisms, which are 
not parameterized in the present model. The mean 


WATER CYCLE—Field 2 


Evaporation and Transpiration—Group 2D 


error in the predicted rainfall over 1000 sq km was 
+ or -10% and over 100 sq km about + or -20%. 
(Sims-ISWS) 

W76-003i2 


RAIN RECORDINGS AS BASIS FOR THE 
DIMENSNIONING OF RIN RUNOFF SYSTEMS 
(REGENSCHREIBERAUFZEICHNUNGEN ALS 
GRUNDLAGE ZUR DIMENSIONIERUNG VON 
REGENWASSERABLEITUNGSALAGEN), 
For primary bibliographic entry see Field 5B. 
W76-00365 . 


2C. Snow, Ice, and Frost 


MULTIPLICATION OF ICE PARTICLES IN 
SLIGHTLY SUPERCOOLED CUMULUS, 
Manchester Univ. (England). Dept. of Mathe- 
matics. 

For primary bibliographic entry see Field 2B. 
W76-00001 


PERENNIAL SNOW COVERS, TINY 
GLACIERETS AND SNOW FIELDS IN JAPAN 
AS INDICES OF CLIMATIC FLUCTUATIONS, 
Meteorological Research Inst., Tokyo (Japan). 

I. Tsuchiya. 

The Geophysical Magazine, Vol 37, No 2, p 147- 
161, December 1974. 12 dig, 1 tab, 15 ref. 


Descriptors: *Snow cover, *Glaciers, *Snow sur- 
veys, Mountains, Snowmelt, Ablation, Snow- 
packs, Water resources, Firn, Ice, Snow, 
Precipitation(Atmospheric), Climatology, Melting, 
Meteorology. 

Identifiers: *Japan. 


There are many small but perennial snow covers in 
the mountains on the Japan Sea side of the 
Japanese mainland. Some of them survive two or 
more consecutive summers. Transformation 
process snow-glacial ice is more rapid than the 
case in the polar regions, and firn begins to turn 
into new ice at the end of its first ablation season. 
The perennial snow covers of snowdrift type may 
be used as a climatic index since their wax and 
wane reflect winter snowfalls and summer tem- 
perature. The depth of winter snow covers at 1300- 
1800 m mean sea level on the lee side slopes in 
some mountains of the Tohoku District often 
reaches 30-50 m. The survey of these is important 
in evaluating climatic fluctuations and water 
resources. (Sims-ISWS) 

W76-00018 


PRODUCTION OF ICE CRYSTALS BY RIMING 
IN SLIGHTLY SUPERCOOLED CUMULUS, 
British Meteorological Office, Bracknell 
(England). 

For primary bibliographic entry see Field 2B. 
W76-00019 


SUMMARY OF SNOW SURVEY MEASURE- 
MENTS FOR MONTANA, 1922-1974, 

Soil Conservation Service, Bozeman, Mont. 

For primary bibliographic entry see Field 7C. 
W76-00291 


2D. Evaporation and Transpiration 


UPPER CARSON RIVER WATER STUDY, 
WATER YEAR 1973, 

Nevada Agricultural Experiment Station, Reno. 
J.C. Guitjens, and C. N. Mahannah. 

Report R113, January 1975. 30 p, 9 fig, 2 tab, 14 
ref, 7 append. 


Descriptors: *Evapotranspiration, *Evaporation, 
*Soil moisture, *Nevada, Water table, Ground- 
water, Irrigation, Drainage, Withdrawal, 


Precipitation(Atmospheric), Rainfall, Tempera- 
ture, Humidity, Evaporation pans, Measurement, 
Mathematical models, Agriculture, Water manage- 
ment(Applied). 

Identifiers: *Carson Valley(Nev). 


Mean annual pan evaporation from three study 
sites showed a decrease of more than 7 inches 
(from 63.7 to 56.2 inches) as compared to the 
previous water year of 1972. Potential evapotrans- 
piration estimated by five theoretical models 
ranges from 36 inches for the Blaney-Criddle 
method with a variable crop coefficient to 59 
inches for the Jensen-Haise method with a con- 
stant crop coefficient equal to one. All five 
theoretical methods showed increases compared 
to the previous water year of 1972. Assuming an 
annual pan coefficient of 0.7 for Carson Valley, 
the two-year mean of 60 inches of pan evaporation 
as measured at three sites would estimate an an- 
nual potential evapotranspiration of 42 inches. 
Seven irrigations, precipitation, and subirrigation 
at the Sarman Ranch produced only 11 inches of 
measured soil moisture additions; evapotranspira- 
tion and deep drainage produced only 21 inches of 
computed total soil moisture depletion. 
Presumably, high water tables contributed to a 
consistently high soil moisture content in the root- 
zone, a small air volume, and a relatively high use 
of water-table water for evapotranspiration. A 
similar but less pronounced phenomenon may 
have occurred at the Witt Ranch with an inter- 
mediate water-table. There were 23 inches of mea- 
sured soil moisture additions and 37 inches of 
computed total soil moisture depletion. 
Evapotranspiration of water-table water could 
have occurred while the normally low water table 
was relatively high. The Heritage Ranch showed 
37 inches of measured soil moisture additions and 
46 inches of computed total soil moisture deple- 
tion. (Sims-ISWS) 

W76-00006 


COMPARISON OF EVAPORATION MEASURE- 
MENTS USING DIFFERENT METHODS, 

British Meteorological Office, Cambridge 
(England). Research Unit. 

D. R. Grant. 

Quarterly Journal of the Royal Meteorological 
Society, Vol 101, No 429, p 543-550, July 1975. 2 
fig, 1 tab, 11 ref. 


Descriptors: *Evaporation, *Barley, 
*Measurement, Energy budget, Lysimeters, Field 
crops, Neutron absorption, Anemometers, Rain- 
fall, Radiation, Wind, Shear, Period of Growth, 
Instrumentation, Reliability. 

Identifiers: *Bowen ratio, Aerodynamic method, 
Energy balance, Neutron moisture meter, Stan- 
dard deviation. 


Continuous measurements by five different 
methods were made of evaporation from barley 
during the 1971 growing season. The five methods 
were: (1) the Bowen ratio method, (2) the 
aerodynamic method, (3) use of the energy 
balance equation and the aerodynamic flux to ob- 
tain evaporation as the residue (the energy balance 
method), (4) a weighing lysimeter, and (5) a 
neutron moisture meter. Estimates were made of 
the error expected from each method and the 
results of the measurements were presented. 
Using the lysimeter and neutron probe as stan- 
dards, the measurements confirmed that in a field 
of barley, when the Bowen ratio is usually small, 
the best method of measuring the daily evapora- 
tion throughout the whole growing season is the 
Bowen ratio method. The energy balance method 
is almost as good and has the advantage of not 
requiring humidity measurements. (Roberts- 
ISWS) 

W76-00020 





Field 2—WATER CYCLE 


Group 2D—Evaporation and Transpiration 


INCLUSION OF PLANT MOISTURE STATUS IN 
COMBINATION-METHOD ESTIMATES OF 
PASTURE EVAPORATION, 

Commonwealth Scientific and Industrial Research 
Organization, Aspendale (Australia). Div. of At- 
mospheric Physics. 

W. Shepherd. 

Journal of Hydrology, Vol 26, No 3/4, p 199-207, 
August 1975. 3 fig, 1 tab, 10 ref. 


Descriptors: *Evaporation, *Pastures, *Plant 
physiology, *Moisture, Energy budget, Moisture 
stress, Soil moisture, Grasslands. 

Identifiers: *Pasture evaporation, Internal con- 
ductance, Moisture indexes, Penman, Pasture 
growth, Energy balance. 


A combination-type formula for estimation of 
evaporation under conditions of restricted water 
supply was considered in earlier work. The formu- 
la involved an ‘internal conductance’ factor. Rela- 
tionships of the conductance to indexes of 
moisture status of pasture species, determined 
over a range of soil-moisture conditions, was 
described here. Once established, these relation- 
ships were employed to estimate conductances, 
which were then used to determine evaporation 
over later periods of pasture growth. The in- 
vestigations demonstrated that inclusion of plant- 
moisture stress data into a combination formula 
could afford estimates of pasture evaporation 
which were significantly better than those ob- 
tained by more empirical means. (Roberts-ISWS) 
W76-00027 


IMPROVEMENT OF WATER APPLICATION 
OF SELF-PROPELLED SPRINKLER IRRIGA- 
TION SYSTEMS, 
Oklahoma State Univ., 
Agricultural Engineering. 
For primary bibliographic entry see Field 3F. 
W76-00200 


Stillwater. Dept. of 


EVAPOTRANSPIRATION POSSIBLE 
SEWAGE TREATMENT PROCESS. 

For primary bibliographic entry see Field 5D. 
W76-00221 


NEW 


AEROBIC DIGESTION AND EVAPOTRANS- 
PIRATION IN HOME DISPOSAL SYSTEMS, 

For primary bibliographic entry see Field 5D. 
W76-00235 


A SIMPLE METHOD FOR DIRECT MEASURE- 
MENT OF EVAPORATION OF SOILS, (IN GER- 
MAN), 

Technische Universitaet, Hanover (West Ger- 
many). Institut fuer Bodenkunde. 

J. Richter. 

A Pflanzenernaehr Bodenkd., Vol 132, No 2, p 99- 
104. 1972. 


Descriptors: *Evaporation, Soils, Measurement, 
Methodology, Analytical techniques. 


A simple method to measure instantaneous 
undisturbed evaporation of soils is described. The 
technique is similar to that used for measurement 
of the CO2 surface penetrating flux. The possibili- 
ties and limitations of the method are discussed.-- 
Copyright 1974, Biological Abstracts, Inc. 
W76-00448 


2E. Streamflow and Runoff 


QUANTITATIVE PREDICTION OF SEASONAL 
RATING CURVE SHIFTS, 

National Weather Service, Kansas City, Mo. 
River Forecast Center. 

C. B. Barrett. 

Water Resources Research, Vol 11, No 4, p 526- 
532, August 1975. 7 fig, 4 tab, 15 ref. 





Descriptors: *Rating curves, *Temperature, 
*Discharge(Water), *Missouri River, River beds, 
Water temperature, Discharge measurement, 
Streamflow, Stage-discharge relations, Sediments, 
Seasonal, Regime, Beds. 

Identifiers: *Seasonal rating curves, Bed form, 
Stream width, Linear multiple regression 
techniques, Monthly rating curves, Low-flow 
regime rating, High-flow regime rating. 


Application of linear multiple regression 
techniques to discharge measurement and water 
temperature data collected for selected Missouri 
River forecast points resulted in develop tofa 
successful quantitative technique for prediction of 
seasonal rating curve shifts. By utilizing 20 yr of 
discharge measurement and water temperature 
data for Omaha, Nebraska, and St. Joseph and 
Kansas City, Missouri, it was found that the addi- 
tion of the independent variable water temperature 
to the stage-discharge relationship increased multi- 
ple correlation coefficients significantly. In all 
cases studied, increased temperature reflected an 
increase in stage for a constant flow. The max- 
imum effect of water temperature was indicated 
for low flows. Water temperature is thought to 
cause the alterations of bed form configuration 


resulting in seasonal rating curve shifts. (Lee- 
ISWS) 
W76-00026 





CEDAR CREEK AT CEDARTOWN, GEORGIA-- 
FLOOD FLOW CHARACTERISTICS AT 
BRIDGE SITE OF GEORGIA AVENUE RELO- 
CATION (SUPPLEMENT TO OPEN-FILE RE- 
PORT 75-46), 

Geological Survey, Doraville, Ga. 

For primary bibliographic entry see Field 4A. 
W76-00084 


SMALL-STREAM FLOOD INVESTIGATIONS 
IN MINNESOTA, OCTOBER 1958 TO SEP- 
TEMBER 1973, 

Geological Survey, St. Paul, Minn. 

For primary bibliographic entry see Field 7C. 
W76-00085 


LOOP-RATING CURVES FOR VARIOUS UN- 
STEADY FLOWS, 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 8B. 
W76-00088 


INDEX TO U. S. GEOLOGICAL SURVEY COM- 
PUTER FILES CONTAINING DAILY VALUES 
FOR WATER PARAMETERS TO SEPTEMBER 
30, 1971, NORTHEASTERN REGION, 
Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-00097 


SURFACE WATER SUPPLY OF THE UNITED 
STATES, 1966-70: PART 2. SOUTH ATLANTIC 
SLOPE AND EASTERN GULF OF MEXICO 
BASINS--VOLUME 2. BASINS FROM 
OGEECHEE RIVER TO CARRABELLE RIVER. 
Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-00100 


SURFACE WATER SUPPLY OF THE UNITED 
STATES, 1966-70: PART 12. PACIFIC SLOPE 
BASINS IN WASHINGTON--VOLUME 2. UPPER 
COLUMBIA RIVER BASIN. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-00101 


THE TERASSPERC-A PROPOSED SI UNIT FOR 
THE FREQUENCY OF RECURRENCE OF A 
HYDROLOGICAL EVENT, 

Bradford Univ. (England). Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 7A. 
W76-00297 


A MATHEMATICAL MODEL FOR FORECAST- 
ING THE FLOW OF THE SOLA RIVER, 

Gdansk Technical Univ. (Poland). 

For primary bibliographic entry see Field 2A. 
W76-00298 


PRECIPITATION CONDITIONS RESULTING 
IN FLASH FLOODS AS RELATED TO THE 
FREQUENCY DISTRIBUTION OF INTERDIUR- 
NAL VARIATIONS OF THE SPECIFIC RUNOFF 
IN MINOR CATCHMENT AREAS’ UNAF- 
FECTED BY MAN, 


Meteorologischer Dienst der Deutschen 
Demokratischen Republik, Potsdam. 
I. Spahn. 


Hydrological Sciences Bulletin, Vol 20, No 1, p 
93-99, March 1975. 3 fig, 3 tab, 3 ref. 


Descriptors: *Rainfall-runoff relationships, 
*Runoff, *Rainfall, Flash floods, Frequency 
curves, Climatology, Precipitation(Atmospheric), 
Floods, Hydrology, Surface runoff, Duration 
curves, Watersheds(Basins), *Small watersheds, 
Flood flow, Water management(Applied), Runoff 
coefficient. 

Identifiers: Small catchments. 


The studies were carried out in catchment areas of 
50 to 150 sq km in the hills of the German 
Democratic Republic above an altitude of 500 m. 
The distribution of interdiurnal variations of the 
specific runoff of the two long-term series of 
records 1916-1935 and 1946-1960 were used for an 
objective selection of flood events of the 
hydrological summer season. The frequency dis- 
tributions of both these periods showed that 
between 1916 and 1960 there were no substantial 
variations in the runoff regime of the catchment 
areas, because of this the flood events under in- 
vestigation were selected only from the second se- 
ries (1946-1960). The related precipitation events 
have been investigated using precipitation 
recordings of duration, amount, and type. Floods 
can be expected in these catchment areas only if 
the areal mean of precipitation exceeds 50 mm 
with the associated duration varying between just 
a few hours and three days. The purpose of these 
investigations was to develop the relation between 
runoff variations and the corresponding associated 
precipitation events for the period when the 
catchment areas are not influenced by man. The 
climatological analysis of the precipitation events 
may be used as a basis of the optimization of water 
resources management and for prevention of 
damage from floods. (Lee-ISWS) 

W76-00302 


FINITE ELEMENT SIMULATION OF FLOOD 
HYDROGRAPHS, 

Virginia Polytechnic Institute and State Universi- 
ty, Blacksburg. Dept. of Agricultural Engineering. 
O. M. Judah, V. O. Shanholtz, and D. N. 
Contractor. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol 18, No 3, p 518-522, May- 
June 1975. 6 fig, 1 tab, 21 ref. 


Descriptors: *Finite element analysis, *Flood 
routing, *Numerical analysis, Overland flow, 
Flood discharge, Mathematical studies, Mannings 
equation, Floods, Hydrographs, *Simulation anal- 


ysis. 
Identifiers: Kinematic wave approximation. 
The distribution of overland fiows has been stu- 


died extensively; the literature abounds with 
discussion utilizing finite difference techniques to 
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solve the unsteady flow equations. Little informa- 
tion is available on the use of finite element 
methods to solve surface water problems, despite 
extensive use in solving groundwater flow 
problems. Finite element techniques were used to 
develop a method for solving the one-dimensional, 
unsteady flow equation for overland and channel 
flows. The momentum equation was replaced by 
Manning’s equation using the kinematic wave ap- 
proximation. To demonstrate, flood hydrographs 
from actual watersheds were compared. (Jess- 
ISwS 


) 
W76-00303 


SIMPLE METHOD FOR MEASURING RELA- 
TIVE HUMIDITY, WATER AND AIR TEM- 
PERATURES WITHIN A FEW MILLIMETERS 
OF WIND-GENERATED WATER WAVES, 

Naval Research Lab., Washirgton, D.C. 

For primary bibliographic entry see Field 7B. 
W76-00310 


HYDRAULIC JUMP IN A ROUGH CHANNEL, 
Toronto Univ., (Ontario). Dept. of Mechanical En- 
gineering. 

For primary bibliographic entry see Field 8B. 
W76-00311 


SKEW INPUTS AND THE HURST EFFECT, 
Ain Shams Univ., Cairo (Egypt). 

For primary bibliographic entry see Field 4A. 
W76-00317 


2F. Groundwater 


GROUNDWATER GEOLOGY OF SOUTHWEST 


NEBRASKA GROUND WATER CONSERVA- 
TION DISTRICT, 

Nebraska Univ., Lincoln. Ccnservation and Sur- 
vey Div. 


For primary bibliographic entry see Field 4B. 
W76-00005 


A HELE-SHAW ANALOG STUDY OF THE 
SEEPAGE OF GROUNDWATER RESTING ON 
A SLOPING BED, 

Cambridge Univ., (England). Dept. of Applied 
Biology. 

S. M. Marei, and G. D. Towner. 

Water Resources Research, Vol 11, No 4, p 589- 
594, August 1975. 5 fig, 8 ref. 


Descriptors: *Model studies, *Seepage, 
*Groundwater, *Slopes, Aquifers, Groundwater 
movement, Aquicludes, Dupuit-Forchheimer 
theory, Water table aquifers, Equations, Height, 
Ditches, Discharge(Water), Viscosity. 
Identifiers: *Hele-Shaw models, 
aquifers, Streamlines. 


*Sloping 


The analysis derived from an application of the 
Dupuit-Forchheimer approximations by Childs to 
the problem of flow of groundwater over sloping 
impermeable beds, in which it is assumed that the 
streamlines are parallel to the sloping bed rather 
than horizontal as previously assumed by Pavlov- 
sky, was tested in a Hele-Shaw analog. Seepage 
rates and water table positions were measured for 
a range of slopes up to 30 degrees and with flow 
both up and down the slope. Considerably better 
agreement was found, especially at the largest 
slopes, by using the revised assumption. The 
theoretical seepage rates calculated from Childs’ 
analysis also lay between the limits given by an 
exact analysis due to Youngs, in contrast to values 
calculated by using Pavlovsky’s analysis which 
fell outside the limits for large flow rates. 
(Visocky-ISWS) 

76-0025 


TRANSIENT WELL-FLOW IN AN UNCON- 
FINED-CONFINED AQUIFER SYSTEM, 

Indian Inst. of Tech., Madras. Hydraulic En- 
gineering Lab. 

For primary bibliographic entry see Field 4B. 
W76-00029 


EVALUATION OF A PROPOSED CONNECTOR 
WELL, NORTHEASTERN DESOTO COUNTY, 
FLORIDA, 


' Geological Survey, Tallahassee, Fla. 


For primary bibliographic entry see Field 4B. 
W76-00095 


INDEX TO U. S. GEOLOGICAL SURVEY COM- 
PUTER FILES CONTAINING DAILY VALUES 
FOR WATER PARAMETERS TO SEPTEMBER 
30, 1971, NORTHEASTERN REGION, 
Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-00097 


GROUND-WATER LEVELS IN THE UNITED 
STATES, 1968-72: NORTHEASTERN STATES. 
Geological Survey, Reston Va. 

For primary bibliographic entry see Field 7C. 
W76-00098 


ARIZONA GROUND WATER LAW: THE NEED 
FOR LEGISLATION, 

Arizona Univ., Tucson. Coll of Law. 

For primary bibliographic entry see Field 6D. 
W76-00188 


ENVIRONMENTAL 
SEEP IN MONTANA, 
Western Interstate Commission for Higher Educa- 
tion, Boulder, Colo. 

M. Harlow. 

Montana Environmental Quality Council, Helena. 
1975.95 p, 12 fig, 6 tab, 3 append, 234 ref. 


IMPACTS OF SALINE 


Descriptors: *Environmental effects, *Saline 
water systems, *Seepage, *Water pollution 
sources, *Saline water intrusion, Saline soils, 
Groundwater, Recharge, Discharge(Water), Sub- 
surface drainage, Surface runoff, Drainage, Sur- 
face-groundwater-relationships, Air pollution, 
Montana. 


Saline seeps are recently developed saline soils in 
nonirrigated areas that are wet some or all of the 
time, are frequently covered with a white salt 
crust, and where grass production is reduced or 
eliminated. 140,000 acres of cropland in Montana 
are already affected by saline seep, and the condi- 
tions could possibly affect a total of 17,000 square 
miles in the state. This report examines the geolog- 
ic, climatic, and land use situations which have 
combined to produce saline seep. Of the four com- 
ponents of this condition, recharge, subsurface, 
discharge, and overland drainage, the last two af- 
fect the biosphere via the soil and surface water 
systems. Impacts of saline seep on ecosystems 
both at the discharge site and downstream are ex- 
amined and alternatives for mitigation of the con- 
dition are presented and examined for their possi- 
ble environmental impacts. Appendix material in- 
cludes activities of the 1975 Montana legislature 
on saline seep problems in the state. (Michael- 
Arizona) 

W76-00193 


STEADY VERTICAL FLOWS IN SWELLING 
SOILS, 

Arizona Water Resources Research Center, Tuc- 
son. 

For primary bibliographic entry see Field 2G. 
W76-00286 


WATER CYCLE—Field 2 


Groundwater—Group 2F 


BIBLIOGRAPHY OF AVAILABLE GROUND- 
WATER INFORMATION IN OREGON, 

Oregon State Engineer’s Office, Salem. 

For primary bibliographic entry see Field 4B. 
W76-00289 


GROUND-WATER RECHARGE RATES FROM 
THERMOMETRY, 

Agricultural Research Service, Fresno, Calif. 

For primary bibliographic entry see Field 4B. 
W76-00294 


UPCONING OF THE SALT-WATER--FRESH- 
WATER INTERFACE BENEATH A PUMPING 
WELL, 

Colorado State Univ., Fort Collins. Dept. of 
Agricultural Engineering. 

For primary bibliographic entry see Field 4B. 
W76-00295 


THE OCCURRENCE AND DEVELOPMENT OF 
GUEST SINK, HERNANDO COUNTY, 
FLORIDA, 

Southwest Florida Water Management District, 
Brooksville. 

For primary bibliographic entry see Field 4B. 
W76-00296 


GROUNDWATER CONDITIONS IN THE PEN- 
RITH SANDSTONE AT CLIBURN, WESTMOR- 
LAND, 

Institute of Geological Sciences, 
(England). Dept. of Hydrological. 

For primary bibliographic entry see Field 4B. 
W76-00309 


London 


GROUND WATER GEOCHEMISTRY OF THE 
PAHASAPA LIMESTONE, 

South Dakota School of Mines and Technology, 
Rapid City. Dept. of Geology and Geological En- 
gineering. 

For primary bibliographic entry see Field 2K. 
W76-00375 


PALEOHYDROLOGY OF THE CAVES IN THE 
MORAVSKY KRAS (MORAVIAN KARST), 
Ceskoslovenska Akademie Ved, 
Geograficky Ustav. 

J. Pribyl. 

Studia Geographica 28, Brno, 1973, 64 p, 4 tab, 19 
fig, 95 ref. 


Brno. 


Descriptors: *Paleohydrology, *Caves, *Geology, 
*Karst, *Karst hydrology, Limestones, Quaterna- 


ry period, Sedimentation, Paleoclimatology, 
Geomorphology. 
Identifiers: *Speleology, *Moravian Karst, 


*Czechoslavakia, Cave sedimentation. 


The Moravian Karst is located northwest of Brno, 
Czechoslovakia. The northern area of the Karst 
forms part of a belt of Devonian limestones that is 
3 to 5 km wide and 25 km long. The geology of the 
region is explained and the paleogeographical 
development is described from the Lower Devoni- 
an to the present. Study methods include sedimen- 
tological, speleological and hydrological research 
and are reviewed in detail. There is a great variety 
in the sedimentary fillings of the caves of the 
Moravian Karst, and these are thoroughly 
described and divided into facies. The northern 
part of the Moravian Karst is divided into several 
regions, among them the Sloup region, the Hol- 
stejn region, and the Ostrov region. The individual 
caves in each area are sedimentologically 
described in order to determine the development 
of the cave systems. Three main stages of develop- 
ment in the Quaternary have been distinguished 
from the sedimentological cycles. (Bradbeer- 
NWWA) 

W76-00394 





Field 2—WATER CYCLE 


Group 2F—Groundwater 


ELECTROMAGNETIC DEPTH SOUNDING FOR 
GROUND WATER EXPLORATION IN RE- 
SISTIVE FORMATIONS, 

Indian Inst. of Tech., Kharagpur. Dept. of Geolo- 
gy and Geophysics. 

For primary bibliographic entry see Field 4B. 
W76-00398 


THEORY AND APPLICATION OF THE SKIN 
EFFECT CONCEPT TO GROUND WATER 
WELLS, 
Maryland Univ., College Park. Dept. of Civil En- 
gineering. 
For primary bibliographic entry see Field 8B. 
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PARTIALLY PENETRATING WELL IN A CON- 
FINED AQUIFER, 

Osmania Univ., Warangal (India). Regional En- 
gineering Coll. 

For primary bibliographic entry see Field 8B. 
W76-00400 


STUDIES ON A WELL PENETRATING A TWO- 
AQUIFER SYSTEM, 

Indian Inst. of Tech. Madras. 

For primary bibliographic entry see Field 8B. 
W76-00401 


A MATHEMATICAL APPROACH TO SOME 
ASPECTS OF GROUND WATER FLOW IN 
HARD ROCK AREAS, 

Ground Water Inst., Poona (India). 

For primary bibliographic entry see Field 4B. 
W76-00402 


SOME HYDROGEOPHYSICAL PROPERTIES 
OF THE BUNTER SANDSTONE OF 
NORTHWEST ENGLAND, 

Birmingham Univ. (England). 

R. D. Barker, and P. F. Worthington. 
Geoexploration, Vol 11, No 3, p 151-170, Sep- 
tember, 1973. 18 fig, 1 tab, 22 ref. 


Descriptors: *Hydrogeology, *Geophysics, 
*Seismic studies, *Porosity, *Permeability, 
*Sandstone, Aquifer properties, Resistivity, 


Groundwater, *Aquifer characteristics. 
Identifiers: *Bunter sandstone, *Seismic velocity, 
England. 


Laboratory investigations of the Bunter Sandstone 
(a principal source of ground water in the United 
Kingdom) from the Fylde area of Lancashire have 
been made including density and porosity, inter- 
granular permeability, electrical resistivity, and 
seismic velocity. Marked correlations developed 
between porosity, formation resistivity factor, and 
seismic velocity. The dependence of intergranular 
permeability on these three quantities is less well 
defined but significant. These relations apply 
specifically to this sandstone in the Fylde area but 
may be generally applicable to the Bunter sand- 
stone in other areas. The easiest field application 
of this study is the estimation of sandstone porosi- 
ty and permeability from seismic velocity. 
(Bradbeer-NWWA) 

W76-00413 


GROUND WATER CONDITIONS IN GREATER 
TEHRAN, 

Imperial Coll. of Science and Technology, London 
(England). 

For primary bibliographic entry see Field 4B. 
W76-00414 


THE USE OF RESISTIVITY LOGGING TO 
ESTiMATE BOREHCLE YIELD FROM A 
MATRIX-CONDUCTING SANDSTONE, 
Birmingham Univ. (England). 

For primary bibliographic entry see Field 4B. 
W76-00419 


SALINE GROUND WATERS IN THE CAR- 
BONIFEROUS ROCKS OF THE ENGLISH EAST 
MIDLANDS IN RELATION TO THE GEOLO- 


Water Resources Board, Reading (England). 

R. A. Downing, and F. Howitt. 

Quarterly Journal of Engineering Geology, Vol 1, 
No 4, p 241-269, June, 1969. 12 fig, 3 tab, 25 ref. 


Descriptors:  coaggae g *Saline water, *Geology, 





*Saline aquif , Coal, Salinity, 
Groundwater, Mr seg Rocks, Carbonate 
rocks. 


Identifiers: *Carboniferous rocks, Coal measures, 
Millstone Grit, *East Midland(England), Origin, 
Source, Genesis. 


The Carboniferous system in the East Midlands is 
comprised of a limestone-shale series or a massive 
limestone (the Carboniferous Limestone) overlain 
by a cyclic of dst dst 

seat earths, and coals (the Millstone Grit and Coal 
Measures). The geology is briefly described and 
new correlations of the Millstone Grit and the 
Lower Coal Measures are introduced. Most of the 
ground water discussed is saline with total concen- 
tration ranging up to 246,000 mg/l. The concentra- 
tion in all formations increases from southwest to 
northeast and the variation in ionic content as- 
sociated with this increase is discussed. The 
ground waters are probably from the diagenesis of 
Carboniferous marine and brackish waters and 
possibly some Permian marine waters, most likely 
concentrated by argillaceous beds acting as semi- 
permeable membranes. It is suggested that the in- 
crease in Ca/Cl and Mg/CI ratios as the total ionic 
concentration increases is due to the selective con- 
centration of calcium and magnesium ions by argil- 
laceous beds. In the southwest and south of the 
East Midlands the saline water has been diluted, 
probably by meteoric water moving through the 
aquifers from the outcrop areas and discharging 
into Permo-Triassic rocks, where these overlie 
Carboniferous aquifers at depth in the southeast of 
the region. (Campbell-NWWA) 

W76-00488 





2G. Water In Soils 


SOIL MOISTURE AVAILABILITY AND MOVE- 
MENT, 

Nevada Univ., Reno. Cooperative Extension Ser- 
vice. 

W. W. Miller. 

Report C161, March 1975. 8 p, 6 fig. 


Descriptors: *Soil moisture, *Soil water move- 
ment, *Moisture availability, *Soils, Saturation, 
Field capacity, Wilting point, Moisture tension, 
Storage capacity, Evaporation. 


Plants drew water from the soil between irriga- 
tions or periods of rainfall. Approximately half of 
the volume of soil is pore space which may be 
filled with water or air. The soil properties most 
important to the water supply of plants are: (1) the 
moisture storing capacity of soil, (2) the availabili- 
ty of this moisture to plants, and (3) the rate of 
movement of water into and within the soil. Each 
of these properties is related directly or indirectly 
to the size and shapes of soil pore spaces. An in- 
troductory explanation of these properties was 
provided and related terminology was defined. 
(Sims-ISWS) 

W76-00007 


RATES OF WATER ENTRY INTO THE SUB- 


SOIL OF SEVERAL SOIL SERIES IN 
NEBRASKA, 

Nebraska Univ., Lincoln. Conservation and Sur- 
vey Div. 


For primary bibliographic entry see Field 5D. 
W76-00008 


IN SITU HYDRAULIC CONDUCTIVITY AT 
FOUR HILLSLOPE LOCATIONS IN A CLOSED 
DRAINAGE SYSTEM, 

North Dakota State Univ., Fargo. Dept. of Soils. 
K. D. Matzdorf, D. K. Cassel, B. K. Worcester, 
and D. D. Malo. 

Soil Science of America Proceedings, Vol 39, No 
3, p 508-512, May-June 197.5. 6 fig, 2 tab, 12 ref. 


Descriptors: *Hydraulic conductivity, 
*Infiltration, *Glacial soils, *North Dakota, Till, 
Slopes, On-site investigations, Soil water move- 
ment, Soil water, Tensiometers, Soil physical pro- 
perties, Irrigation, Groundwater movement, Un- 
saturated flow, Moisture content, Agronomy. 
Identifiers: *Soil water content, Toposequence. 


Virtually no information has been published con- 
cerning the hydraulic properties of large acreage 
of till plain soils associated with ‘potholes’ in 
northcentral United States and Canada. Objec- 
tives of research were to measure and compare in 
situ hydraulic conductivities and selected soil 
physical properties at several depths in four soil 
profiles on a till plain in southeastern North 
Dakota. Theoretical hydraulic conductivity values 
were calculated and compared with the in situ con- 
ductivities. Unsaturated soil hydraulic conductivi- 
ty vs. depth was measured in situ at four sites ona 
toposequence developed from a glacial till. Water 
was allowed to infiltrate the soil at each site and 
the soil surface covered to prevent evaporation. 
During the ensuing drainage periods soil water 
pressure was monitored with triplicate tensionme- 
ters at each of six depths. These depths were 
selected on the basis of soil morphology. Soil 
water characteristics, determined on triplicate 7.6- 
by 7.6-cm cores taken from the same depth as the 
tensiometers cups, were used in conjunction with 
soil water pressure data to compute hydraulic con- 
ductivities. Hydraulic conductivity generally in- 
creased with depth to about 90 cm. Below this 
depth, hydraulic conductivity tended to decrease. 
When the matching factor was selected from the 
midpoint of the measured hydraulic conductivity 
range, the conductivities computed by Green and 
Corey’s method compared favorably with those 
measured in situ. (Sims-ISWS) 

W76-00023 


VALIDITY OF SOIL-WATER SAMPLES COL- 
LECTED WITH POROUS CERAMIC CUPS, 
Forest Service (USDA) Cadillac, Mich. North 
Central Forest Experiment Station. 

For primary bibliographic entry see Field 5A. 
W76-00024 


WATER INTAKE UNDER CENTER-PIVOTS 
FROM TIME-VARYING APPLICATION 
RATES, 

Nebraska Univ. Lincoln. Dept. of Agricultural En- 
gineering. 

For primary bibliographic entry see Field 3F. 
W76-00031 


SIMULTANEOUS TRANSPORT OF WATER 
AND ADSORBED SOLUTES THROUGH SOIL 
UNDER TRANSIENT FLOW CONDITIONS, 
Oklahoma State Univ., Stillwater. Dept. of 
Agronomy. 

J. M. Davidson, D. R. Baker, and G. H. Brusewitz. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol 18, No 3, p 535-539, May- 
June 1975. 4 fig, 24 ref. EPA S-1366, EPA R- 
800364. 


Descriptors: *Infiltration, *Solutes, *Adsorption, 
*Soil water, Soil filters, Model studies, Mathe- 
matical studies, Soil water movement, Aqueous 
solutions, Pollutants, Water pollution treatment, 
Subsurface waters, Zone of aeration. 

Identifiers: Solute transport. 


The simultaneous transfer of water and solutes 
through a soil under natural field conditions is 





gene! 
rate 
pend 
chars 
plant 
betw 
ing 0 
of e 
agric 
cont: 
effic 
set 0 


solve 
state 
sche 
sure: 
char 
solu’ 
finit 
equ: 
in t 
labo 
solu 
dist 
time 
and 
agre 
wat 
ISW 
wre 


Col 
AC’ 
(IN 


Bio 


Des 
*Te 
*Mi 
Idei 
tase 
*U' 


The 
cat 
tem 
mic 
soil 
(pri 
mo 
acti 
of 

dec 
The 
for 
wal 


the 
18¢ 
20- 
for 
cat 





. AT 
DOSED 


vils. 
er, 


9, No 
of. 


tivity, 
, Till, 


SOL- 


orth 


OTS 
TION 


1 En- 


generally a transient process. The direction and 
rate at which each of these phases move are de- 
pendent upon many factors, including the physical 
characteristics of the soil, climatic conditions, 
plant and microbial activity, and interactions 
between the solute and soil matrix. An understand- 
ing of how these pprocesses influence the transfer 
of each phase is essential in the development of 
agricultural management practices for minimum 
contamination to soil and water supplies and the 
efficient use of irrigation water and fertilizers. A 
set of differential equations for water and interact- 
ing and noninteracting solute transport were 
solved simultaneously for transient and steady 
state soil water conditions using a finite difference 
scheme. The solutions used independently mea- 
sured soil and soil-solute adsorption-desorption 
characteristics to describe the movement of a 
solute in a soil profile. Numerical dispersion in the 
finite difference solution of the solute transport 
equation was considered and a correction included 
in the solution. Experimental results from a 
laboratory study were used to test the numerical 
solution’s ability to describe the movement and 
distribution of a herbicide in a soil profile with 
time. A natural field problem involving infiltration 
and evaporation was simulated and discussed. The 
agreement between laboratory and calculated 
water and herbicide distributions was good. (Sims- 
ISWS) 

W76-00032 


CORRELATED CHANGES OF ENZYMATIC 
ACTIVITY IN SOILS OF VERTICAL ZONES, 
(IN RUSSIAN), 

S. A. Aliev, and D. A. Gadzhiev. 

Biol Nauki., Vol 16, No 5, p 121-126, Illus, 1973. 


Descriptors: *Enzymes, *Soils, 
*Temperature, *Organic 
*Microorganisms, Sierozems. 
Identifiers: Catalase, *Enzymatic activity, Inver- 
tase, Phosphatase, Protease, Polyphenol oxidase, 
*USSR, Nakhichevan ASSR, Chernozems. 


Humus, 
matter, 


The activity of invertase, phosphatase, protease, 
catalase and polyphenol oxidase in relation to the 
temperature and water conditions, abundance of 
microorganisms, and content of organic matter in 
soils of vertical zones of Nakhichevan ASSR 
(primitive sierozems, sierozems, and chestnut and 
mountain chernozems) was investigated. Enzyme 
activity increased with an increase of the number 
of microorganisms and content of humus and 
decreased markedly as soil moisture decreased. 
The activity of individual enzymes was maximum 
for different combinations of the temperature and 
water conditions. The optimal temperature and 
moisture content of the soils for manisfestation of 
the activity of the enzymes were, respectively, 12- 
18C and 18-25% for invertase, 14-20 degrees and 
20-30% for phosphatase, 20-25 degrees and 20-25% 
for protease, 12-18 degrees and 20-25% for 
catalase, and 18-25 degrees and 15-25% for 
polyphenol oxidase. A further increase of tem- 
perature was accompanied by an increase of the 
shortage of soil moisture, which caused a marked 
drop of enzymatic activity. At a low temperature 
and increase of soil moisture the activity of the en- 
zymes decreased insignificantly.--Copyright 1974, 
Biological Abstracts, Inc. 

W76-00044 


BIOLOGICAL CIRCULATION OF SALTS IN 
SALINIZED SOILS OF GEORGIAN SSR, (IN 
RUSSIAN), 

V. 1. Chkhikvishvili. 

Soobshch Akad Nauk Gruz SSR. Vol 70, No 1, p 
165-168. 1973. 


Descriptors: *Saline soils, Salts, *Halophytes, 
Evaporation, Salt marshes, Path of pollutants, 
Water pollution sources. 

Identifiers: *Biological 


circulation(Salts), 
*Georgian-SSR, *USSR. 


Saline ground waters occuring above the critical 
level played the leading role in the salinization of 
soil in the Alazani and other poorly drained plains 
and drainless depressions of eastern Georgia 
(USSR). The amounts of readily soluble salts in- 
volved in the annual cycle reach an average of 50 
to 100 t/ha as a result of direct evaporation and 1.5 
to 2 t/ha through halophytes. The biological circu- 
lation of salts is of great importance in the saliniza- 
tion of the steppe salt marshes of Kvemo-Kartli 
and Kakheti. This is confirmed by the analyses of 
high-ash substances of the overground-and un- 
derground parts of halophytes.--Copyright 1974, 
Biological Abstracts, Inc. 

W76-00081 


THE RELATIONSHIP BETWEEN SOLAR 
RADIATION, SOIL WATER, AND WATER 
POTENTIAL OF EARS OF WHEAT,,. 

Lincoln Coll. (New Zealand). Dept. of Plant 
Science. 

For primary bibliographic entry see Field 3F. 
W76-00150 


FINITE ELEMENT SOLUTIONS FOR UN- 
STEADY AND UNSATURATED FLOW IN 
POROUS MEDIA, 

California Univ., Santa Barbara. Dept. of 
Mechanical and Environmental Engineering. 

J.C. Bruch, Jr. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-245 764, 
$3.75 in paper copy, $2.25 in microfiche. California 
Water Resources Center, Davis Completion Re- 
port, Contribution No 151, August 1975. 25 p, 10 
fig, 39 ref. (California Water Resources Center 
Porject UCAL-WRC-W-336) OWRT A-039-CAL 
(10). 


Descriptors: *Finite element analysis, *Unsteady 
flow, *Unsaturated flow, *Porous media al- 
gorithms, Diffusivity, Infiltration, Soil water, 
Capillary conductivity, Equations, Numerical stu- 
dies, Mathematical studies. 


A finite element, weighted residual, successive 
substitution algorithm has been used to solve two- 
dimensional infiltration problems whose governing 
partial differential equation and boundary condi- 
tions are highly non-linear. The results compared 
favorably with other published numerical solu- 
tions to similar examples. The soil water diffusivi- 
ty as well as the capillary conductivity, were ap- 
proximated within a finite element in terms of 
shape functions and discretized values of these 
functions calculated using guessed values or previ- 
ously calculated values at a certain time level of 
the water content at the nodes. This successive 
substitution scheme converged rapidly within each 
time step. The method is general and can be ex- 
tended to three-dimensional flows and the use of 
higher order approximations. The nonlinear equa- 
tions describing the unsteady and unsaturated, 
one-dimensional flow in porous media have also 
been investigated. Use was made of the finite ele- 
ment method employing a weighted residual with a 
linear shape function and two-dimensional ele- 
ments in space and time. Results were obtained for 
both traingular and rectangular elements, as well 
as several forms of the field parameters (capillary 
conductivity and soil water diffusivity). These 
results compared very favorably with the results 
of other investigators who used different 
techniques for obtaining solutions. (Snyder- 
California, Davis) 

W76-00177 


THE EFFECTS OF CLIMATE ON WATER USE 
IN CANTERBURY IRRIGATION SCHEMES, 
Department of Agriculture, Ashburton (New Zea- 
land). Winchmore Irrigation Research Station. 

P. D. Fitzgerald. 

Technical Report 8, 1974. 20 p, 5 fig, 10 tab, 3 ref. 


WATER CYCLE—Fieid 2 
Water In Soils—Group 2G 


Descriptors: *Climatology, *Irrigation programs, 
*Water requirements, *Soil-water-plant relation- 
ships, *Moisture deficit, Arid lands, Water utiliza- 
tion, Water conservation, Water manage- 
ment(Applied), Soil moisture, Irrigation practices, 
Consumptive use, Irrigation water, Precipita- 
tion(Atmospheric), Moisture uptake, Moisture 
content, Water balance, Land use, Droughts, 
Rainfall. 

Identifiers: *Winchmore(New Zealand). 


The main form of irrigation is the border method. 
Water used, irrigation area, land preparation cost, 
and rainfall data were analyzed to derive average 
application depths of irrigation water and the per- 
centage of total area for irrigation. Results indicate 
that average depth of water application is related 
both to seasonal rainfall and number of drought 
days. Experiments at Winchmore suggest that the 
amount of water applied at irrigation is about 3 
times that needed to correct the deficit. (Robinett- 
Arizona) 

W76-00194 


STEADY VERTICAL FLOWS IN SWELLING 
SOILS, 

Arizona Water Resources Research Center, Tuc- 
son. 

G. Sposito. 

Water Resources Research, Vol 11, No 3, p 461- 
464, June 1975. 1 fig, 19 ref. 


Descriptors: *Expansive soils, *Steady flow, 
*Porous media, *Evaporation, Expansive clays, 
Darcys law, Hydraulic conductivity, Permeability, 
Flow rates, Water table. 

Identifiers: *Swelling soils, *Vertical flows, 
*Steady vertical flows, Isothermal, Isohaline, 
Steady evaporation, Bare soil. 


A thermodynamic description was presented of 
the isothermal, isohaline steady vertical flow of 
water in a swelling porous medium. An expression 
for the rate of steady flow was derived which was 
a straighforward generalization of well-known 
results in standard flow theory but which differed 
considerably from an equation derived previously 
by Philip to describe the same process. This dif- 
ference, aside from changes in notation, was 
shown to be the artifact of an error in procedure. 
An application of the flow equation derived was 
made to a simple model of steady evaporation 
from a bare soil containing a shallow water table. 
A significant result of the calculation was that the 
standard flow theory, applicable only to non- 
swelling porous media, will always under- estimate 
the rate of evaporation when it is applied to a 
swelling porous medium. (Sanderson-ISWS) 
W76-00286 


THE UTILITY OF SURFACE TEMPERATURE 
MEASUREMENTS FOR THE REMOTE 
SENSING OF SURFACE SOIL WATER STATUS, 
Agricultural Research Service, Phoenix, Ariz. 
Water Conservation Lab. 

S. B. Idso, T. J. Schmugge, R. D. Jackson, and R. 
J. Reginato. 

Journal of Geophysical Research, Vol 80, No 21, p 
3044-3049, July 20, 1975.8 fig, 9 ref. 


Descriptors: *Soil temperature, *Soil water, *Soil 
surfaces, *Measurement, Soil moisture, Radia- 
tion, *Remote sensing, Temperature, Profiles, 
Water, Soils, Pressure, Soil types, Moisture ten- 
sion, On-site investigations, Loam. 

Identifiers: Correlation. 


Experiments carried out on an Avondale loam soil 
indicated that the thermal inertia concept of soil 
water content detection was reasonably sound. 
The volumetric water contents of surface soil 
layers between 2 and 4 cm thick were found to be 
linear functions of the amplitude of the diurnal 
surface soil temperature wave for clear day-night 
periods. They were also found to be linear func- 
tions of the daily maximum value of the surface 





Field 2—WATER CYCLE 
Group 2G—Water In Soils 


soil-air temperature differential. Tests on three ad- 
ditional soils ranging from sandy loam to clay in- 
dicated that the relations determined for Avondale 
loam could not be accurately applied to these other 
soil types. When the moisture characteristic 
curves of each soil were used to transform water 
contents into pressure potentials, however, it was 
found that soil water pressure potential could be 
determined without prior knowledge of soil type, 
and thus its value as a potential soil water status 
er tool was significantly enhanced. (Adams- 


ISWS) 
W76-00305 


LEAD, ZINC, AND COPPER IN SOILS OF 
URBAN STORM-RUNOFF RETENTION 
BASINS, 

Agricultural Research Service, 
Water Management Research. 
For primary bibliographic entry see Field 5A. 
W76-00307 


Fresno, Calif. 


TRACE ELEMENTS IN CORN GROWN ON 
LONG-TERM SLUDGE PISPOSAL SITE, 
National Environmental Research Center, Cincin- 
nati, Ohio, Advanced Waste Treatment Research 
Lab. 

For primary bibliographic entry see Field 5B. 
W76-00359 


FORECASTING THE OCCURRENCE OF WIND 
EROSION OF SOIL, (IN RUSSIAN), 

Volgograd Agricultural Inst. (USSR). 

For primary bibliographic entry see Field 2J. 
W76-00362 


POSSIBILITIES OF WASTE WATER IRRIGA- 
TION IN FORESTS (MOEGLIHCKEITEN DER 
ABWASSERVERREISELUNG IN WALD- 
BESTAENDEN), 

Goettingen Univ. (West Germany).Inst. of Soil 
Science and Forest Nutrition. 

For primary bibliographic entry see Field 5D. 
W76-00366 


MOVEMENT OF TRACE METALS WITH PER- 
COLATING WATER, 

Rhode Island Univ., Kingston. Dept. of Civil En- 
gineering; and Rhode Island Univ., Kingston. 
Dept. of Ocean Engineering. 

For primary bibliographic entry see Field 5B. 
W76-00374 


A SIMPLE METHOD FOR DIRECT MEASURE- 
MENT OF EVAPORATION OF SOILS, (IN GER- 
MAN), 

Technische Universitaet, Hanover (West Ger- 
many). Institut fuer Bodenkunde. 

For primary bibliographic entry see Field 2D. 
W76-00448 


THE EFFECT OF SOIL MOISTURE ON CON- 
TENT OF VARIOUS FRACTIONS OF PROTEIN 
NITROGEN IN PLANTS, (IN AZERBAIJANI- 
AN), 

For primary bibliographic entry see Field 3F. 
W76-00450 


BRAKING FEEDLOT RUNOFF. 
For primary bibliographic entry see Field 5G. 
W76-00462 


PREDICTION OF PLANT RESPONSE 10 FER- 
TILISERS BY MEANS OF SOIL TESTS, 
Department of Agriculture, Mosgiel (New Zea- 
land). Invermay Agricultural Research Center. 

For primary bibliographic entry see Field 3F. 
W76-00491 





2H. Lakes 


GEOCHEMISTRY AND NATURAL IONIC AND 
ISOTOPIC TRACING; TWO COMPLEMENTA- 
RY WAYS TO STUDY THE NATURAL SALINI- 
TY REGIME OF THE HYDROLOGICAL 
SYSTEM OF LAKE CHAD, 

Office de la Recherche Scientifique et Technique 
Outre-Mer, Paris (France). Hydrology Section. 
M-A. Roche. 

Journal of Hydrology, Vol 26, No 1/2, p 153-171, 
July 1975. 7 fig, 1 tab, 28 ref. 


Descriptors: *Lake basins, *Hydrologic systems, 
*Water chemistry, *Isotope studies, *Saline lakes, 
Groundwater, Geochemistry, Lakes, Lake sedi- 
ments, Salinity, Ions, Chemical analysis, Cations, 
Chromatography. ° 

Identifiers: *Lake Chad, *Isotope tracing, *Bio- 
rhexistasy, Chemical budget. 


As a conseq e of int evaporation and 
transit through a succession of sedimentary traps 
(flood plains, lake, dune gpa and interdune 
depression), the isot ition and the 
characteristics of the ‘@esclved and suspended 
loads of Lake Chad water change downstream ina 
regular manner resembling chromatography. The 
migration of the water and chemical constituents 
from one end to the other of this endorheic basin, 
extending from the humid tropics to the desert 
margins, was outlined and quantified. The erosion, 
transport, and sedi tation ph and the 
natural saline and isotope tracing methods were 
studied simultaneously. It was illustrated that 
these two avenues of research are complementary, 
justifying the use of common models, and the in- 
Siemans to each other. (Prickett- ISWS) 
W76-00028 











RECIPIENT INVESTIGATION IN THE LAKE 
GLAFSFJORDEN, 

For primary bibliographic entry see Field 5C. 
W76-00058 


INTERDISCIPLINARY MODELING OF LIM- 
NOLOGICAL ASPECTS OF THE GREAT 
LAKES, 

Great Lakes Basin Commission, Ann Arbor, 
Mich. 

L. T. Crook. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 105-160, 1975. 7 fig, 7 
tab, 1 append. 


Descriptors: *Great Lakes, *Limnology, *Model 
studies, *Planning, *Feasibility studies, 
*Evaluation, *Water resources development, Pro- 
grams, Data acquisition, Water manage- 
ment(Applied), Methodology, Comprehensive 
planning, Rivers, Simulation analysis, Systems 
analysis. 

Identifiers: *Interdisciplinary analysis. 


The Great Lakes Basin Commission’s feasibility 
study of the mathematical modeling capabilities of 
the current state-of-the-art for planning in the 
Great Lakes is discussed. The Commission de- 
cided to restrict its systems analysis effort to the 
limnological aspects of the Great Lakes and ex- 
ogenously introduce the socio-economic factors 
and levels of resource-per-capita-use factors. This 
paper describes the limnological systems, identi- 
fies the methodological approach, reports on the 
water resource problems, variables and data 
requirements, evaluates the state-of-the-art of 
available models and their interrelationships and 
adaptability to planning problems within the Great 
Lakes, discusses model synthesis for planning 
needs, and gives conclusions and recommenda- 
tions of Phase I of the study and the objectives and 


management structure proposed for Phase II. The 
levels of modeling feasibility of a series of 
planning categories are analyzed for quantitative 
evaluation on the basis of the availability of data, 
quality of models, and requirements for planning. 
The objective of the proposed main limnological 
systems and analysis program, appended for 
reference, is to develop models of the physical, 
chemical and biological processes in the Great 
Lakes in sufficient detail to enable planners, en- 
gineers and economists to assess the con- 
sequences of alternative planning and resource 
development strategies. (See also W76-00060) 
(Bell-Cornell) 

W76-00067 


DISCUSSION (OF, ‘INTERDISCIPLINARY 
MODELING OF LIMNOLOGICAL ASPECTS OF 
THE GREAT LAKES’ BY L. T. CROOK), 

State Univ. of New York at Albany. Dept. of 
Biological Sciences. 

D. C. McNaught. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 161-170, 1975. 2 equ. 


Descriptors: *Great 
*Planning, *Model studies, *Water quality, 
*Eutrophication, Ecosystems, Management, 
Equations, Zooplankton, Phytoplankton, Lake 
Ontario, Biomass, Resvuurce allocation, Aquatic 
environment, Simulation analysis, Systems analy- 
sis. 

Identifiers: Great Lakes River Basin Commission, 
Prediction, Lake George(N.Y.). 


Lakes, *Limnology, 


Models of limnological systems must have predic- 
tive capabilities to be useful for planning or for 
developing new ecological concepts. Models of the 
major biotic components of the ecosystem, such 
as those described by L. T. Crook, can be 
validated. Furthermore, their application in 
planning is readily demonstratable: some of these 
models are easily perturbed, making it possible to 
predict changes in the numerical abundance of 
various types of organisms with increased 
eutrophication. Specifically addressed herein are 
the ranking problems of the Great Lakes: (1) 
eutrophication; and (2) water quality. These 
problems can be examined in the context of the 
biotic characteristics of these great aquatic 
systems or from the viewpoint of their manage- 
ment. Considered are the origin and validation of a 
zooplankton model, observations on Lake On- 
tario, a resource allocation model for zooplankton 
which predicts composition, and validation and 
perturbation analysis of the resource model. In 
conclusion, simple process models describing pri- 
mary and secondary production in the Great Lakes 
can be coupled to provide realistic estimates of 
production following perturbation of these aquatic 
ecosystems. The author generally supports Phase 
II of the Limnological Systems Analysis, 
discussed by Crook. (See also W76-00060) (Bell- 
Cornell) 

W76-00068 


DISCUSSION (OF, ‘INTERDISCIPLINARY 
MODELING OF LIMNOLOGICAL ASPECTS OF 
THE GREAT LAKES,’ BY L.T. CROOK), 
Resource Management Associates, Lafayette, 
Calif. 

G. T. Orlob. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Socieiy of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 171-193, 1975. 5 fig, 7 
equ, 4 ref. 
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Lakes, Evaluation, Management, Constraints, 
Aquatic environment, Mass transfer, Limnology, 
Reservoirs, Biology, Water quality, Equations, 
Systems analysis, Ecology. 

Identifiers: *Interdisciplinary analysis, Mass 
balance, Finite difference, Growth, Prediction. 


Mathematical simulation of physical, chemical and 
biological processes of lakes exemplifies the inter- 
disciplinary character of systems analysis. To 
develop a model capable of serving the broad ob- 
jectives of planning for the management of, say, 
the Great Lakes, demands close interaction of 
many disciplines, including hydrology, meteorolo- 
gy, limnology, hydrodynamics, water chemistry, 
aquatic biology and ichthyology, as well as social 
and political scientists and water planners. As an 
example of interdisciplinary model building, Orlob 
considers the problem of designing a planning tool 
for evaluating the response of a lake’s ecosystem. 
Such a tool, recently developed under auspices of 
the Department of Interior, serves to illustrate 
some problems of interdisciplinary communica- 
tion. Discussed are ecologic concepts, including 
the ecosystem, primary production, algae-bacteria 
symbiosis, growth rate limitations, and growth 
rates of higher trophic ievels. Other environmental 
factors considered are heat energy, toxicity, sedi- 
mentation, respiration, and light availability and 
attenuation. The model formulation, based on 
mass conservation, is described in terms of abiotic 
constituents and organic biomass. Finally, the ini- 
tial model application results are considered. To 
conclude, a model of ecologic interactions, cen- 
tered on water quality, can be adapted to a wide 
variety of aquatic systems, including stratified 
lakes. (See also W76-09060) (Bell-Cornell) 
W76-00069 


SIMULATION OF WATER-AND- VAPOR- 
DOMINATED HYDROTHERMAL ~~ RESER- 
VOIRS, 


Geological Survey, Reston, Va. 
For primary bibliographic entry see Field 2A. 
W76-00087 


WATER MANAGEMENT MODEL IN FLORIDA 
FROM ERTS-1 DATA, 

Geological Survey, Miami, Fla. 

For primary bibliographic entry see Field 7B. 
W76-00096 


SURFACE WATER SUPPLY OF THE UNITED 
STATES, 1966-70: PART 2. SOUTH ATLANTIC 
SLOPE AND EASTERN GULF OF MEXICO 
BASINS--VOLUME 2. BASINS FROM 
OGEECHEE RIVER TO CARRABELLE RIVER. 
Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-00100 


SURFACE WATER SUPPLY OF THE UNITED 
STATES, 1966-70: PART 12. PACIFIC SLOPE 
BASINS IN WASHINGTON--VOLUME 2. UPPER 
COLUMBIA RIVER BASIN. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-00101 


NUTRIENT INPUTS TO A LAKE AND THEIR 
EFFECTS UPON WATER QUALITY, 

Rensselaer Polytechnic Inst., Troy, N.Y. Fresh 
Water Inst. 

For primary bibliographic entry see Field SC. 
W76-00104 


OIL POLLUTION STUDIES ON 
MARACAIBO, VENEZUELA, 

Battelle Memorial Inst., Richland, Wash. Pacific 
Northwest Labs. 

For primary bibliographic entry see Field 5A. 
W76-00140 


LAKE 


EXPERIMENTAL CRUDE OIL SPILLS ON A 
SMALL SUBARCTIC LAKE IN THE MACKEN- 
ZIE VALLEY, N.W.T.: EFFECTS ON 
PHYTOPLANKTON, PERIPHYTON, AND AT- 
TACHED AQUATIC VEGETATION, 

Toronto Univ., (Ontario). Dept. of Botany. 

For primary bibliographic entry see Field 5C. 
W76-00142 


HYDROLOGY OF THE SALT RIVER AND ITS 
RESERVOIRS, CENTRAL ARIZONA, 

Arizona State Univ., Tempe. 

J.N. Rinne. s 
Journal of the Arizona Academy of Science, Vol 
10, No 2, p 75-86, June, 1975. 12 fig, 2 tab, 31 ref. 


Descriptors: *Reservoir storage, *Ecology, 
*Water supply, *Semiarid lands, *Aquatic en- 
vironment, Arizona, Hydrology, Floods, 
Drainage, Flood control, Rainfall, Precipita- 
tion(Atmospheric), Droughts, River basins, Water 
storage, Pumped storage, Dams, Lakes, Water 
shortage, Water allocation(Policy), Hydroelectric 
plants, Nutrients. 

Identifiers: Salt River, Central Arizona. 


The Salt River system of reservoirs is situated 
under hot-desert climatic regime and merits con- 
stant and continued monitoring of environmental 
conditions. Ever-increasing population densities in 
the metropolitan Phoenix area and requirements 
for water in a climate and area not characterized 
by such continually amplify the activities imposed 
upon these multiple-use impoundments. Hydrolo- 
gy, Organic nutrient input and ecology of such 
desert reservoirs are largely dependent upon 
periodic flooding, and as a result, these aquatic 
systems may be ecologically unique. Extended 
drought periods combined with seasonal patterns 
of dam operation to supply domestic and irrigation 
water and hydro- electric power result in extreme 
changes in reservoir water levels and ecology. 
Recent structural modifications of dams on the 
Salt River system of reservoirs resulting in two 
pumped-storage units and increased generating 
capacities will further complicate the present 
hydrological scheme and future study of these 
aquatic environs. (Robinett-Arizona) 

W76-00189 


LABORATORY MODELING OF THERMAL 
STRUCTURE IN STAGNANT WATER, 

Purdue Univ., Lafayette, Ind. Schoot of Mechani- 
cal Engineering. 

R. Viskanta, D. M. Snider, and M. Behnia. 
Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-245 763. 
Purdue University Water Resources Research 
Center, Technical Report No 62, June, 1975. 70 p, 
30 fig, 37 ref. OWRT A-029-IND (10). 


Descriptors: *Thermal Stratification, *Water tem- 
perature, *Interferometry, Thermal radiation, 
Radiation, Heat, Temperature, Thermal proper- 
ties, Heat budget, Water circulation, Physical pro- 
perties, Thermal conductivity, Lakes, Rivers, 
Ponds, Cooling, *Diffusion, Model studies, 
*Pollutant identification, *Path of pollutants. 
Identifiers: Mach-Zehnder interferometer. 


Thermal stratification induced by solar radiation 
and cooling of thermally stratified and unstratified 
water from the surface was modeled in a laborato- 
ry to gain improved understanding of temperature 
structure in lakes, reservoirs, and ponds. Un- 
derstanding of internal physical processes in stag- 
nant waters is required in order to develop predic- 
tive models for complex hydraulic systems on a 
steady and unsteady basis. Experimentally, solar 
radiation was simulated by tungsten filament 
lamps in parabolic reflectors of known spectral 
radiation characteristics. The unsteady tempera- 
ture distribution resulting from radiant heating of 
pure water in a glass-walled test cell was measured 
with a Mach-Zehnder interferometer. An analyti- 
cal model appropriate for the laboratory arrange- 


WATER CYCLE—Field 2 
Lakes—Group 2H 


ment was developed to predict the thermal stratifi- 
vation induced by radiation. Comparison between 
measured and predicted temperature profiles 
showed good agreement thus verifying the radia- 
tive and total energy transport models. Cooling of 
an initially uniform and thermally stratified layer 
of water was studied by observing the interference 
fringe patterns and by measuring interferometri- 
cally the temperature distribution. The buoyancy 
induced flow and temperature structure was quite 
complex. Detailed observations and discussions of 
results are given. A model was developed to pre- 
dict the dynamics of the convective layer, and the 
predictions were in good agreement with the ex- 
perimental data. 

W76-00199 


AIR PRESSURE OVER SURFACES EXPOSED 
TO WIND--II. RESERVOIRS, 

Agricultural Research Service, Phoenix, Ariz. 
Water Conservation Lab. 

A. R. Dedrick. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol 18, No 3, p 508-513, May- 
June 1975. 3 fig, 6 tab, 9 ref. 


Descriptors: *Wind pressure, *Reservoirs, Lake 
breezes, Design criteria, Winds, Laboratory tests, 
Pressure, Films, Membranes, Slopes. 


Reservoirs lined with unprotected flexible mem- 
brane and film are subject to damage during high 
winds. The magnitude and location of wind forces 
were determined over reservoir models in a wind 
tunnel. Reservoir geometric characteristics stu- 
died included leeward and approach slope, ap- 
proach-slope height, and breadth-to-depth ratio. 
The negative pressure area in relationship to the 
entire reservoir was minimum when the approach 
and leeward slopes and breadth-to-depth ratio 
were at the minimums studied, 1:4, 1:4, and 5, 
respectively. Under these conditions, the adverse 
pressure area was confined to the leeward slope 
and a small area near the top edge of the 
downwind slope, and the entire reservoir bottom 
was under positive pressure. in contrast, when the 
slope was steeper, flow separation zones probably 
were fully developed and covered larger parts of 
the reservoirs (entire reservoir when the breadth- 
to-depth ratio was 5), which resulted in nearly con- 
stant negative pressures over the interior surfaces 
of these systems. (See also W75-05179) (Jess- 
ISWS) 

W76-00287 


MICHIGAN DEMONSTRATION 
CONTROL PROGRAM, 

Michigan Dept. of Natural Resources, Lansing. 
Water Development Services Div. 

For primary bibliographic entry see Field 8B. 
W76-00313 


EROSION 


THE EFFECT OF THERMAL EFFLUENT UPON 
THE STANDING CROP OF AN EPIPHYTIC 
ALGAL COMMUNITY, 

Alberta Univ., Edmonton. Dept. of Botany. 

For primary bibliographic entry see Field 5C. 
W76-00330 


GEOCHEMICAL AND SEDiIMENTOLOGICAL 
ANALYSIS OF TYGART LAKE, WEST VIR- 
GINIA, 

West Virginia Univ., 
Geology. 

For primary bibliographic entry see Field 5B. 
W76-00376 


Morgantown, Dept. of 


EVALUATION OF A RECREATIONAL LAKE 
REHABILITATION PROJECT, 

Dakota State Coll., Madison. 

For primary bibliographic entry see Field 5A. 
W76-00379 





Field 2—WATER CYCLE 
Group 2H—Lakes 


EFFECT OF NUTRIENT INPUT REDUCTION 
ON THE EUTROPHICATION OF THE MADIS- 
ON LAKES. 

Wisconsin Univ., Madison. 

For primary bibliographic entry see Field 5G. 
W76-00500 


21. Water In Plants 


INCLUSION OF PLANT MOISTURE STATUS IN 
COMBINATION-METHOD ESTIMATES OF 
PASTURE EVAPORATION, 

Commonwealth Scientific and Industrial Research 
Organization, Aspendale (Australia). Div. of At- 
mospheric Physics. 

For primary bibliographic entry see Field 2D. 
W76-00027 


NET ASSIMILATION, WATER USE AND 
MICROCLIMATOLOGY OF A MAIZE 
CANOPY: IV. DIURNAL COURSES OF STO- 
MATAL RESISTANCES AND WATER SATURA- 
TION DEFICIT OF LEAVES; EFFECTS UPON 
NET ASSIMILATION, (IN FRENCH), 
Ceskoslovenska Akademie Ved, Prague. Ustav 
Experimentalni Botaniky. 

J. Catsky, P. Chartier, and A. Djavanchir. 

Ann Agron (Paris). Vol 24, No 3, p 287-305. 1973 
Illus. 


Descriptors: Soil-water-plant relationships, Plant 
growth regulators, *Plant growth, *Water require- 
ments, Plant physiology, Diurnal, Microclimatolo- 
gy, Maize, Stomata, Leaves, Moisture deficit, 
Transpiration. 


In the afternoon the stomatal resistances are 
higher than in the morning for the same irradiance 
and ihe same water saturation deficit of the leaves. 
The above results are discussed in terms of water 
diffusion in the soil plant atmosphere continuum 
and effects upon CO2 net exchange of leaves.-- 
Copyright 1974, Biological Abstracts, Inc. 
W76-00060 


EVALUATION OF A  THERMOCOUPLE 
HYGROMETER FOR MEASURING’ LEAF 
WATER POTENTIAL IN SITU, 
Washington State Univ., Pullman. 
Agronomy and Soils. 

G.S. Campbell, and M. D. Campbell. 
Agronomy Journal, Vol 66, No 1, p 24-27, Janua- 
ry-February, 1974. 5 fig, 14 ref. 


Dept. of 


Descriptors: *Pressure measuring instruments, 
Pressure, Potatoes, Wheat, Vapor pressure, 
Leaves, Hygrometry, Evaluation, Measurement, 
Methodology. 

Identifiers: Thermocouple hygrometer, 
water potential, Pressure chamber. 


*Leaf 


Several methods for measuring leaf water poten- 
tial in situ with thermocouple psychrometers or 
hygrometers have recently become available. Dis- 
advantages of these methods include difficulty in 
construction or use, or excessive modification of 
the leaf environment. Comparisons between in situ 
and other measurements are generally lacking. An 
aluminum hygrometer which is relatively easy to 
build and use and covers only about 1.5 sq cm of 
leaf area is described. This hygrometer was tested 
in the laboratory and the field and readings were 
compared with those made with a pressure 
chamber for several plant species. The leaf 
hygrometer worked well in both field and laborato- 
ry situations. Comparisons between readings with 
the leaf hygrometer and a pressure chamber gave 
regression lines with slopes of 1, but the average 
pressure chamber reading was 0.4 to 1 bar lower 
than that obtained with the leaf hygrometer. The 
leaf hygrometer appeared to respond to plant 
water potential changes in less than 30 minutes. 
The equivalent error due to temperature gradients 
within the chamber was less than 0.4 bar. Measure- 


ment precision with this technique appears to be 
about 1 bar or better. (Skogerboe-Colorado State) 
W76-00153 


PINES ON A HIGH SALT DIET, 

Soil Conservation Service, Cape May, N. J. Plant. 
Materials Center. 

For primary bibliographic entry see Field 3C. 
W76-00154 


THE PARTIAL AREAS OF DISTRIBUTION OF 
EQUISETUM TELMATEIA EHRH. IN BELGI- 
UM AND SOME NEW INTERESTING STANDS, 
Ghent Rijksuniversiteit (Belgium). Laboratorium 
voor Systematiek Morfologie. 

W. Van Cotthem. 

Nat Belg. Vol 54, No 4,.p 162-169, 1973, Illus. 


Descriptors: Europe, *Soil-water-plant relation- 
ships, Plant growth, Vegetation, *Distribution pat- 
terns, *Aquatic plants. 





Identifiers: Belgium, Equisetum-telmateia, Great 
Horetail. 
Certain plants with specialized ecologic 


preferences have a spread so scattered that their 
geographic distribution can be described as ‘partial 
areas.’ In Belgium this is true of the great hor- 
setail, E. telmateia. This species has been found 
around Ypres, in mid-Belgium and in the valley of 
the Meuse. Some of these areas are described. 
Among relevant ecologic factors are slope, soil 
composition and water sources. Copyright (c) 
1974, Biological Abstracts, Inc. 

W76-00162 


INFLUENCE OF _ PRECIPITATION ON 
PERENNIAL GRASS PRODUCTION IN THE 
SEMIDESERT SOUTHWEST, 

Forest Service (USDA), Tucson, Ariz. Rocky 
Mountain Forest and Range Experiment Station. 
For primary bibliographic entry see Field 4A. 
W76-00195 


MARINKA SCHIZOTHORAX INTERMEDIUS 
MCCLELLAND OF THE KATTAI WATER 
RESERVOIR (TADZHIKISTAN), (IN RUSSIAN), 
Akademiya Nauk Tadzhikskoi SSR, Dashanbe. In- 
stitut Zoologii i Parazitologii. 

V. A. Maksunov. 

Vopr Ikhtiol, Vol 13, No 3, p 562-565, 1973. 


Descriptors: Fish, Reservoirs, Water temperature, 
Spawning, Fish reproduction, Summer, Seasonal. 
Identifiers: Nemachilus-stoliczkai, *Schizothorax- 
intermedius, *USSR(Tadzhikistan). 


Morphological and _ ecological study of 
Schizothorax intermedius in the Kattai Reservoir 
in Tadzhikistan, USSR is described. The water 
temperature reaches 19-20C during summer. 
Specimens caught reached weights of up to 600- 
1000 g. Spawning, starting in April-May at a water 
temperature of 15-17C, lasts until Aug. The nutri- 
tional coefficient is comparable to that determined 
for the same species in tributaries. With no fish 
farming, the population of S. intermedius, along 
with that of Nemachilus stoliczkai has been rising 
in the reservoir for years.--Copyright 1974, Biolog- 
ical Abstracts, Inc. 

W76-00278 


OXYGEN CONSUMPTION IN THE BROWN 
TROUT, SALMO TRUTTA M. FARIO L, 
Ceskoslovenska Akademie Ved, Brno. Ustav pro 
Vyzkum Obratlovcu. 

M. Penaz, and M. Prokes. 

Zool Listy., Vol 22, No 2, p 181-188. 1973. 


Descriptors: *Brown trout, *Oxygen, Respiration, 
Temperature, Metabolism. 


O2 consumption by respiration was investigated in 
brown trout, Salmo trutta m. fario, of various size 
and age (0+ to 3+) within a water temperature 
range of 10-20 C. The experiments were conducted 
under conditions of routine metabolism but were 
aimed at the needs of transportation of fish. Water 
temperature as well as individual weight affects 
the absolute and specific 02 consumption. Trout 
fry, 0.1 g average body weight, consume 0.042 mg 
02/h at 10 C, and 0.083 mg 02/h at 20 C. Old in- 
dividuals weighing 100 g on the average consume 
12.87 mg 02/hr at 10 C, and 28.20 mg 02/h at 20 C. 
Copyright 1974, Biological Abstracts, Inc. 
W76-00283 


WATER UPTAKE BY COTTON ROOT 
SYSTEMS: AN EXAMINATION OF ASSUMP- 
TIONS IN THE SINGLE ROOT MODEL, 
Agricultural Research Service, Ames, Iowa. 

H. M. Taylor, and B. Klepper. 

Soil Science, Vol 120, No 1, p 57-67, July 1975.7 
fig, 3 tab, 20 ref. 


Descriptors: ‘*Soil-water-plant relationships, 
*Cotton, *Hydraulic conductivity, *Soil water 
movement, Consumptive use, Water utilization, 
Root systems, Groundwater potential, Soil water, 
Soil physical properties, Agriculture, Agronomy, 
Mathematical models, Laboratory tests, 
* Absorption. 

Identifiers: *Water uptake(Cotton), Rooting densi- 
ty. 


Several mathematical models have been 
developed to describe water uptake by plant root 
systems. These models usually incorporate one or 
more of the assumptions that water is proportional 
to rooting density, to soil hydraulic conductivity, 
and to the water potential difference between the 
root surface and that in bulk soil midway between 
two adjacent roots. An experiment was conducted 
with cotton at the Auburn rhizotron to test the 
validity of these three assumptions. Soil water 
potential, soil hydraulic conductivity, water up- 
take, and rooting density were measured or esti- 
mated as functions of soil depth and time. Average 
piant water potential for a water extraction period 
was estimated from pressure chamber and con- 
tinuous stem-diameter measurements. The as- 
sumption that water uptake is proportional to root- 
ing density was va’ |. However, there appeared to 
be a large resistai e in the pathway from root 
epidermis to root » lem. The other two assump- 
tions must be modi) ed to include this resistance. 
Therefore, water up ake was proportional to the 
water potential differ nce between root xylem and 
bulk soil and to the h ‘draulic conductivity of the 
combined soil-root pa. way. There was no depth- 
of-roots effect on the ‘alidity of these relation- 
ships. (Sims-ISWS) 

WwW 306 


A NEW MEASURE OF BIOTIC SIMILARITY 
BETWEEN SAMPLES AND ITS APPLICATIONS 
WITH A CLUSTER ANALYSIS PROGRAM, 
Edgewood Arsenal, Aberdeen Proving Ground, 
Md. Biomedical Labs. 

For primary bibliographic entry see Field 7B. 
W76-00325 


MORPHOLOGICAL CHARACTERISTICS OF 
THE CRUCIAN CARP OF THE KAIRAK-KUM 
RESERVOIR, (IN RUSSIAN), 

Akademiya Nauk Tadzhikskoi SSR, Dushanbe. 
Institut Zoologii i Parazitologii. 

E. A. Fedorov. 

Izv Akad Nauk Tadzh SSR Otd Biol Nauk., No 1, 
p 75-78. 1973. (Tadzh. summ.). 


Descriptors: *Carp, Detritus, Reservoir, Fish 
stocking, Fish food organisms, Commercial fish, 
Fisheries. 

Identifiers: *Carassius-Auratus-Gibelio, *Crucian, 
Carps, Detritus, *USSR(Kairak-Kum Reservoir). 
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The crucian carp (Carassius auratus gibelio) was 
introduced in the Kairak-Kum Reservoir, USSR in 
the fall of 1959 to replenish the stock of economi- 
cally valuable fishes and to utilize the food base, 
particularty the detritus, more fully. Under the 
new conditions the carp survived, reproduced and 
has become a commercial fish. The variations of 
meristic characters are similar to those of the cru- 
cian carp from other bodies of water. The 
morphological characters under the effect of the 
new envir ch d easily, especially those 
pertaining to body parts performing important 
functions (Fins, pecto-ventral length and postor- 
bital head length).--Copyright 1974, Biological Ab- 
stracts, Inc. 

W76-00357 





A STUDY OF THE MEXICAN DUCK (ANAS 
DIAZI) IN SOUTHEASTERN ARIZONA, 

Arizona Game and Fish Dept., Phoenix. 

G. P. O’Brien. 

Special Report 5, June, 1975. 55 p, 18 fig, 13 tab, 
24 ref. 


Descriptors: *Aquatic life, *Drainage effects, 
*Habitat improvement, *Water supply, Maps, 
Ducks(Wild), *Mexican duck, Habitats, Wildlife 
habitats, Potholes, Wildlife conservation, 
*Arizona, Mexico, Drainage, Water holes, Drying, 
Water sources, Water utilization. 

Identifiers: Southeastern Arizona, Habitat loss. 


Due to its declining population in this country, the 
Mexican duck is currently listed as endangered by 
the U.S. Department of the Interior. The major 
cause attributed to the decline is loss of habitat, as 
a result of draining natural wetlands. Surveys 
made in Mexico in 1966 indicated that Mexican 
ducks were still present in small numbers, but 
scattered. Natural sinks and potholes were re- 
ported gone or rapidly drying due to livestock 
overgrazing, drainage for farming or becasue of 
water diversion for human usage. (Robinett- 
Arizona) 

W76-00381 


STAGES OF SALMO FARIO LINNE DEVELOP- 
MENT IN THE CHAIKENDSK SALMON FAC- 
TORY (USSR), (IN RUSSIAN), 

S. M. Vagirova, and Z. M. Kuliev. 

Izv Akad Nauk Az SSR Ser Biol Nauk. No 3, p 75- 
80. 1972. (Azerb. summ.). 


Descriptors: *Salmon, Breeding, Incubation, 
*Growth stages, Fish, Commercial fish, Trout, 
Fish hatcheries. 

Identifiers: *Salmo-Fario, *USSR(Chaikendsk). 


The incubating period at 4.6-5.0C is about 93 days. 
Young trout undergo 3 stages of development. The 
length of the stages of development in young trout 
is less than in young salmon. Commercial salmon 
are recommended as a prospect for breeding and 
growing.--Copyright 1974, Biological Abstracts, 
Inc 


W76-00468 


2J. Erosion and Sedimentation 


BAYOCEAN SPIT, OREGON: HISTORY OF 
— AND EROSIONAL DESTRUC- 
Western Washington State Coll., 
Dept. of Geography. 

For primary bibliographic entry see Field 2L. 
W76-00004 


Bellingham. 


QUANTITATIVE ESTIMATES OF BIOLOGI- 
CAL MIXING RATES IN ABYSSAL SEDI- 
MENTS, 

Texas A and M Univ., College Station. Dept. of 
epee naib 

or primary bibliographic entry see Field 2L. 
W7600010" sits . 


POINT SOURCE DISPERSION IN TURBULENT 
OPEN CHANNELS, 
Bogazici Univ., Istanbul (Turkey), Dept. of 
Mathematics. 

For primary bibliographic entry see Field 8B. 
W76-00014 


SOIL DETACHMENT FROM CLODS BY SIMU- 
LATED RAIN AND HAIL, 

Agricultural Research Service, Manhattan, Kans. 
L. J. Hagen, L. Lyles, and J. D. Dickerson. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol 18, No 3, p 540-543, May- 
June 1975. 2 fig, 6 tab, 18 ref. 


Descriptors: *Hail, *Simulated rainfall, *Soil ero- 
sion, Mulching, Soils, Raindrops, Rainfall, Soil 
conservation, Agriculture, Agroclimatology, Wind 
velocity, Precipitation(Atmospheric). 

Identifiers: *Hail size, *Clods, Terminal velocity, 
Kinetic energy, Soil detachment, Hail damage. 


The effects of hail size and kinetic energy on soil 
detachment from clods during simulated rain 
under various windspeeds and amounts of surface 
mulch was examined. Amount of soil detachment 
depended on size and energy of hail, windspeed, 
and surface cover as well as on interactions among 
these variables. A hail energy of 0.53 cm-newtons 
per square cm increased soil detachment from 
clods more than 50%, and an energy of 5.3 cm- 
newtons per square cm more that doubled soil 
detachment as compared with no hail. Small hail 
caused some damage to clods but quickly covered 
the surface to form a protective cover against sub- 
sequent wind, rain, and hail damage. Thus, a hail 
diameter exceeding about 0.75 cm was necessary 
to increase soil detachment above the no-hail 
level. Both seeding clouds to reduce hail size, if 
successful, and maintaining a 50% or greater 
mulch cover could reduce soil detachment from 
clods during hailstorms. (Lee-ISWS) 

W76-00030 


QUALITY OF SURFACE WATERS OF THE 
UNITED STATES, 1969: PARTS 9 AND 10. 
COLORADO RIVER BASIN AND THE GREAT 
BASIN. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-00099 


THE DEPOSITIONAL ENVIRONMENT OF 
ZINC, LEAD AND CADMIUM IN RESERVOIR 
SEDIMENTS, 

Tulsa Univ., Okla. Dept. of Earth Sciences. 

For primary bibliographic entry see Field 5B. 
W76-00292 


PROCESSES AFFECTING THE CONCENTRA- 
TION OF SILICA AT THE SEDIMENT-WATER 
INTERFACE OF THE ATLANTIC OCEAN, 
Texas A and M Univ., College Station. Dept. of 
Oceanography. 

For primary bibliographic entry see Field 2L. 
W76-00304 


MICHIGAN DEMONSTRATION 
CONTROL PROGRAM, 

Michigan Dept. of Natural Resources, Lansing. 
Water Development Services Div. 

For primary bibliographic entry see Field 8B. 
W76-00313 


EROSION 


FORECASTING THE OCCURRENCE OF WIND 
EROSION OF SOIL, (IN RUSSIAN), 

Volgograd Agricultural Inst. (USSR). 

V.G. Nesterov, A. A. Vakulin, and K. S. 
Kal’yanov. 

Dokl Vsés Ord Lenina Akad S-Kh Nauk Im V I 
Lenina, No 7, p 5-6, 1973. 


WATER CYCLE—Field 2 


Chemical Processes—Group 2K 


Descriptors: *Forecasting, *Wind erosion, *Soils, 
*Solar radiation, Tides, Oceans. 


The dynamics of development of wind erosion of 
soils should be regarded as a consequence of the 
effect of long-period tidal-producing forces, solar 
activity, and interrelations of the ocean-continent 
system, which cause ges of at pheric cir- 
culation and of the hydrothermal regime of the 
earth. The relation between wind erosion of soils 
and solar activity is considered, and a scheme is 
presented of the periodicity of development of 
wind erosion during the past 6000 yr, in which 4 
phases of deflation corresponding to epochs of 
decreased precipitation effectiveness are distin- 
guished. The phases of wind erosion are divided 
into periods and the periods into cycles. Primary 
attention in matters of combatting wind erosion 
should be concentrated on forecasting the 
phenomena and on the correct use of the fluctua- 
tions of hydrothermal regime, since the effective- 
ness of antideflation measures depends to a con- 
siderable extent on this.--Copyright (c) 1974, 
Biological Abstracts, Inc. 

W76-00362 





PHYSICAL AND SETTLING CHARAC- 
TERISTICS OF PARTICULATES IN STORM 
AND SANITARY WASTEWATERS, 

American Public Works Association, Chicago, III. 
For primary bibliographic entry see Field 5D. 
W76-00372 


GEOCHEMICAL AND SEDIMENTOLOGICAL 
ANALYSIS OF TYGART LAKE, WEST VIR- 
GINIA, 

West Virginia Univ., 
Geology. 

For primary bibliographic entry see Field 5B. 
W76-00376 


Morgantown, Dept. of 


EVALUATION OF A RECREATIONAL LAKE 
REHABILITATION PROJECT, 

Dakota State Coll., Madison. 

For primary bibliographic entry see Field 5A. 
W76-00379 


2K. Chemical Processes 


THE SOLUBILITY OF FERRIC OXYHYDROX- 
IDES IN NATURAL WATERS, 

Kansas State Univ., Manhattan. Dept. of Geology. 
D. O. Whittemore, and D. Langmuir. 

Ground Water, Vol 13, No 4, p 360-365, July-Au- 
gust 1975. 1 fig, 4 tab, 22 ref. 


Descriptors: ‘*Solubility, ‘*Iron compounds, 
*Water properties, *Iron oxides, *Water chemis- 
try, Physical properties, Chemical properties, 
Phase diagrams, Saturation, Oxidation-reduction 
potential, Chemical reactions, Geochemistry, Ox- 
ides, Hydrogen ion concentration, Chemical 
potential, Water. 

Identifiers: *Ferric oxyhydroxides, *Natural 
waters, *Dissolved iron, *Ferric iron, *Ferrous 
iron, Magnetite, Siderite, Goethite, Hematite. 


Iron in groundwater is often present both in solu- 
tion and as suspended ferric oxyhydroxides. In 
most instances amounts of dissolved iron in natu- 
ral waters are limited by the solubility of the ferric 
oxyhydroxides, whether suspended or present as 
part of aquifer materials. Oxyhydroxide solubili- 
ties, which range widely in natural waters, may be 
described by pQ = -log (Fe+++) (OH-)(OH- 
)(OH-), where (Fe+ ++) (OH-)(OH-)(OH-) is the 
product of ion activities in the water. pQ values 
calculated from Fe(II), Eh, and pH measurements 
in several types of high iron ground and surface 
waters (Fe(II) = 0.02 to 1460 ppm) indicate that 
most of the waters are in equilibrium with ferric 
oxyhydroxides which range from amorphus 
material to crystalline goethite (pQ values at 25C 








Field 2—WATER CYCLE 


Group 2K—Chemical Processes 


from about 37 to 44, respectively). Stabilities 
generally increase (higher pQ’s) in a given water 
with time. In general, the lower the dissolved iron, 
the more soluble is the oxyhydroxide precipitated 
and the slower its increase in stability. This was 
observed both in coastal-plain groundwaters (pQ 
= 36.6 - 42.7), and in laboratory aged solutions. 
The faster the oxidation and hydrolysis rate of dis- 
solved Fe(II), the lower the pQ, as shown by the 
reaction of mineralized spring waters with varying 
amounts of surface waters (pQ = 37.2 - 41.5). 
(Henley-ISWS) 

W76-0001 1 


GROUND-WATER QUALITY IN THE SHIRAZ 
BASIN, SOUTH IRAN, 

Tehran Univ., (Iran). School of Engineering. 

S. Nejand, and R. A. Khan. 

Ground Water, Vol 13, No 3, p 269-274, May-June 
1975.7 fig, 2 tab, 15 ref. 


Descriptors: *Groundwater, *Groundwater 
basins, Water types, *Water quality, *Diagenesis, 
Percolating water, Freshwater, Alluvial aquifers, 
Aquifers, Potentiometric level, Geochemistry, 
Water properties, Hydrogeology, Chemical reac- 
tions, Chemical analysis, Water sources, Anions, 
Chlorides, Bicarbonates, Sulfates. 

Identifiers: *Iran(Shiraz Basin), Triangular plots. 


Groundwater of Shiraz alluvial basin in Zagros 
range (south Iran) showed three principal anion 
types, namely chloride, sulfate, and bicarbonate. 
Intermediate types between these groups were 
also present, which seem to represent modifica- 
tions in groundwater due to diagenesis. Possible 
chemical origin of the groundwater is mainly due 
to two major processes either acting individually 
or collectively, i.e., solution of minerals of the 
geological formation and mixing of groundwater 
accompanied by the precipitation of some con- 
stituents such as calcium. (Prickett-ISWS) 
W76-00012 


NITRATE DETERMINATION W:TH INDIGO 
CARMINE, 

Water Management 
(Czechoslovakia). 

For primary bibliographic entry see Field 5A. 
W76-00021 


Board, Brno 


CHEMICAL QUALITY OF WATER IN CON- 
SERVATION AREA 2A AND ASSOCIATED 
CANALS, 

Cental and Southern Florida Flood Control Dis- 
trict, West Palm Beach. Resources Planning Dept. 
For primary bibliographic entry see Field SA. 
W76-00033 


WATER-QUALITY RECORDS FOR SELECTED 
RESERVOIRS IN TEXAS, 1972-73 WATER 
YEARS, 

Geological Survey, Austin, Tex. 

For primary bibliographic entry see Field 7C. 
W76-00086 


THE DETERMINATION OF SPECIFIC FORMS 
OF ALUMINUM IN NATURAL WATERS, 
Geological Survey, Menlo Park, Calif. 

For primary bibliographic entry see Field 5A. 
W76-00091 


GEOLOGIC MAP SHOWING SPRINGS RICH IN 
CARBON DIOXIDE OR CHLORIDE IN 
CALIFORNIA, 

Geological Survey, Menol Park, Calif. 

For primary bibliographic entry see Field 7C. 
W76-00092 


WATER RESOURCES OF GOVE, LOGAN, AND 
WALLACE COUNTIES, WEST-CENTRAL KAN- 
SAS, 

Geological Survey, Lawrence, Kans. 

For primary bibliographic entry see Field 7C. 
W76-00093 


WATER RESOURCES OF WISCONSIN-UPPER 
WISCONSIN RIVER BASIN, 

Geological Survey, Madison, Wis. 

For primary bibliographic entry see Field 7C. 
W76-00094 


QUALITY OF SURFACE WATERS OF THE 
UNITED STATES, 1969: PARTS 9 AND 10. 
COLORADO RIVER BASIN AND THE GREAT 
BASIN. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-00099 


APPLICATION OF GAS CHROMATOGRAPHY 
OF VOLATILE METAL CHELATES TO 
WATER ANALYSIS, 

Illinois Inst. of Tech., Chicago. Dept. of Environ- 
mental Engineering. 

For primary bibliographic entry see Field 5A. 
W76-00105 


TOXIC HEAVY METALS IN GROUNDWATER 
OF A PORTION OF THE FRONT RANGE 
MINERAL BELT, 

Colorado School of Mines, Golden. Dept. of 
Chemistry. 

For primary bibliographic entry see Field 5A. 
W76-00274 


MOVEMENT OF TRACE METALS WITH PER- 
COLATING WATER, 

Rhode Island Univ., Kingston. Dept. of Civil En- 
gineering; and Rhode Island Univ., Kingston. 
Dept. of Ocean Engineering. 

For primary bibliographic entry see Field 5B. 
W76-00374 


GROUND WATER GEOCHEMISTRY OF THE 
PAHASAPA LIMESTONE, 

South Dakota School of Mines and Technology, 
Rapid City. Dept. of Geology and Geological En- 
gineering. 

P. H. Rahn. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-246 103, 
$3.75 in paper copy, $2.25 in microfiche. Comple- 
tion Report, July 1975. 29 p, 9 fig, 4 tab, 15 ref. 
OWRT A-046-SDAK (1). 14-31-0001 -4042. 


Descriptors: *Geochemistry, Radioisotopes, 
*Radioactive dating, Age, Groundwater, Water 
quality, *South Dakota, *Wyoming, *Water wells, 


*Springs, Dissolved solids, Carbon dioxide, 
Calcite, *Groundwater movement, Pollutant 
identification. 

Identifiers: Pahasapa Limestone(SD-WYO), 


Black Hills(SD-WYO). 


Springs and wells penetrating the Pahasapa 
(Madison) LIMESTONE AND Minnelusa Forma- 
tion near the Black Hills, South Dakota and 
Wyoming, were analyzed for chemical con- 
stituents. The total dissolved solids (TDS) ranged 
from a high of 2,280 ppm at Cascade Spring to a 
low of 150 ppm at springs along Ditch Creek. 
Discharge rates and TDS data indicate that the 
combined chemical weathering for the Paliozoic 
aquifer results in a reduction of the landscape of at 
least 0.55 inches per 1,000 years. Radiocarbon 
isotope age dating of selected well waters 
penetrating the Pahasapa Limestone in adjoining 
basins shows that there is a slow deep ground 
water movement out away from the Black Hills. 
The oldest water encountered was at the Midland, 





South Dakota well where 22,800 year old water 


was found. The deposition of calcareous tufa 
below some springs seems to be due to the loss in 
pressure on deeply circulation waters, and the 
summer warming of the spring waters. Both the 
pressure loss and temperature rise leads to a 
lowering in the solubility of carbon dioxide, 
which, when released, causes calcite to 
precipitate. (Wiersma-South Dakota State) 
W76-00375 


2L. Estuaries 


BAYOCEAN SPIT, OREGON: HISTORY OF 
DEVELOPMENT AND EROSIONAL DESTRUC- 
TION, 

Western Washington State Coll., Bellingham. 
Dept. of Geography. 

T.A. Terich, and P. D. Komar. 

Shore and Beach, Vol 42, No 2, p 3-10, October 
1974. 10 fig, 4 ref. NOAA 04-5-158-2. 


Descriptors: *Beach erosion, *Waves(Water), 
*Erosion, *Jetties, *Tides, *Storms, *Oregon, Lit- 
toral drift, Shores, Oceans, Dikes, Sand bars. 
Identifiers: *Bayocean Spit(Ore). 


The history of Bayocean Spit in Oregon was 
traced starting from its early development into a 
thriving tourist, vacation, and retirement commu- 
nity to its ultimate destruction by waves, tides, 
erosion and some mismanagement. The historical 
overview dated back to 1907 and traced up to 1971. 
The affects of railroad and ordinary road develop- 
ment, the 1929 depression, and world war II were 
depicted and analyzed in detail. It was pointed out 
that the construction and lengthening of a jetty 
near the north end of the spit accelerated the ero- 
sion of the spit in its narrow neck, and a combina- 
tion of high tides and storm waves ultimately 
broke the neck. Sub t tides d d and 
widened the breach. When a jetty is constructed 
the longshore current deposits sands in and around 
the jetty and must erode at some other place to 
pick up the sand which the longshore current is 
capable of transporting. Erosion will take place 
after the construction of a jetty even in areas 
where there is no nets and drift. Sand will tend to 
accumulate close to the jetty with erosion at 
greater distances from the jetty which was the 
principal cause of the erosion of the neck of 
Bayocean Spit. (Bhowmik-ISWS) 

W76-00004 





QUANTITATIVE ESTIMATES OF BIOLOGI- 
CAL MIXING RATES IN ABYSSAL_ SEDI- 
MENTS, 

Texas A and M Univ., College Station. Dept. of 
Oceanography. 

N.L. Guinasso, Jr., and D. R. Schink. 

Journal of Geophysical Research, Vol 80, No 21, p 
3032-3043, July 20, 1975. 3 fig, 4 tab, 31 ref, ap- 
pend. ONR N-000!4-68-A-0308-0002. 


Descriptors: *Sediments, *Mixing, *Oceans, 
Benthos, Benthic fauna, Model studies, Mathe- 
matical models, Sampling, Bottom sampling, 
Cores, Oceanography. 

Identifiers: *Abyssal sediments, Biological mix- 
ing. 


Biological mixing in deep-sea sediments was 
described in terms of a time-dependent eddy diffu- 
sion model, with mixing taking place at depth L at 
constant eddy diffusivity D. The differential equa- 
tion describing the model was solved for an im- 
pulse source of tracer delivered to the plan surface 
at the top of the mixed layer. The solution that 
served as a Green’s function, and was used to 
determine the distribution of tracer in depth and 
time for a surface input of tracer. The charac- 
teristic properties of the solution are dependent on 
the dimensionless parameter D/Lv, where v is the 
sedimentation rate. If D/Lv is greater than 10, the 
surface layer becomes homogeneous. If D/Lv is 
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less than 0.1, mixing can take place before the 
sediments are buried, and the surface concentra- 
tion propagates downward into the sediments with 
little dispersion. For all values of D/Lv, the 
weighted mean depth of the concentration dis- 
tribution is the depth at which an impulse source 
would be found in the sediment if no mixing had 
taken place. Microtektite data indicate that abyssal 
sediments are mixed from the surface to a max- 
imum mixing depth between 17 and 340 cm below 
the surface. Mixing occurs at rates between 1 and 
100 sq cm/1000 years. Higher mixing rates may 
occur nearer the surface, but microtektite distribu- 
tions cannot be used to estimate these rates in the 
presence of the deeper, slower mixing. Estimates 
for D based oa dimensional analysis of sediment 
reworking rates for nearshore organisms were 
used to predict abyssal mixing rates by invoking 
the assumption that mixing is proportional to 
biomass. (Sims-IS WS) 

W76-00010 


LOOP-RATING CURVES FOR VARIOUS UN- 
STEADY FLOWS, 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 8B. 
W76-00088 


A STUDY OF THE EFFECTS OF THE SAN 
FRANCISCO OIL SPILL ON MARINE LIFE, 
PART II: RECRUITMENT, 

College of Marin, Kentfield, Calif. 

For primary bibliographic entry see Field SC. 
W76-00135 


PETROLEUM HYDROCARBONS AND OYSTER 
RESOURCES OF GALVESTON BAY, TEXAS, 
Virginia Inst. of Marine Science, Gloucester Point. 
For primary bibliographic entry see Field 5C. 
W76-00143 


FATE AND EFFECTS OF CRUDE OIL ON AN 
ESTUARINE POND, 

Gulf Coast Research Lab., Ocean Springs, Miss. 
For primary bibliographic entry see Field 5C. 
W76-00148 


SEWAGE TREATMENT AND DISCHARGE 
INTO TROPICAL COASTAL WATERS, 
University of the South Pacific, Suva (Fiji). 
School of Natural Resources. 

For primary bibliographic entry see Field SE. 
W76-00259 


THE OCCURRENCE AND DEVELOPMENT OF 
GUEST SINK, HERNANDO COUNTY, 
FLORIDA, 

Southwest Florida Water Management District, 
Brooksville. 

For primary bibliographic entry see Field 4B. 
W76-00296 


PROCESSES AFFECTING THE CONCENTRA- 
TION OF SILICA AT THE SEDIMENT-WATER 
INTERFACE OF THE ATLANTIC OCEAN, 
Texas A and M Univ., College Station. Dept. of 
Oceanography. 

D.R. Schink, N. L. Guinasso, Jr., and K. A. 
Fanning. 

Journal of Geophysical Research, Vol 80, No 21, p 
3013-3031, July 20, 1975. 12 fig, 6 tab, 81 ref. ONR 
N-00014-68-A-0308-0002, N-00014-68-A-0215, 
NSF GA41200. 


Descriptors: *Silica, *Atlantic Ocean, *Sediment- 
water interfaces, *Sea water, Oceanography, 
Oceans, Interfaces, Chemistry, Chemical proper- 
ties, Sediments, Bottom sediments, Biochemistry, 
Model studies, Mathematical models, On-site in- 
vestigations, Connate water, Cores, Sampling. 
Identifiers: Ocean floor. 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


A model for interstitial silica concentrations was 
derived, incorporating biological mixing of sedi- 
ments. This model predicted concentrations and 
gradients and could account for the observed geo- 
graphical variations in interstitial silica on the 
basis of a dynamic balance between solution of sil- 
ica particles and diffusion from the sediments. The 
flux of particulate biogenous silica into the sedi- 
ments was confirmed as an important parameter 
controlling interstitial silica concentrations. 
Biological mixing of sea floor sediments also has 
an important influence on interstitial composition 


' by modifying the depth at which dissolving parti- 


cles react. Faster mixing raises the interstitial con- 
centration. The rate at which siliceous particles 
dissolve also plays a role; the slower they dissolve, 
the greater the interstitial silica concentration. 
Measurements on near-bottom water of the Atlan- 
tic showed no consistent gradients in dissolved sil- 
ica, but Antarctic bottom water seemed signifi- 
cantly more variable in the benthic boundary layer 
than in the water mass above or in the benthic 
zone of North Atlantic deep water. (Sims-ISWS) 
W76-00304 


SIMPLE METHOD FOR MEASURING RELA- 
TIVE HUMIDITY, WATER AND AIR TEM- 
PERATURES WITHIN A FEW MILLIMETERS 
OF WIND-GENERATED WATER WAVES, 
Naval Research Lab., Washington, D.C. 

For primary bibliographic entry see Field 7B. 
W76-00310 


AN ESTUARINE LOW-TEMPERATURE FISH- 
KILL IN MISSISSIPPI, WITH REMARKS ON 
RESTRICTED NECROPSIES, 

Gulf Coast Research Lab., Ocean Springs, Miss. 
For primary bibliographic entry see Field SC. 
W76-00321 


‘MIGRATION’ OF BLOWOUTS IN SEAGRASS 
BEDS AT BARBADOS AND CARRIACOU, 
WEST INDIES, AND ITS ECOLOGICAL AND 
GEOLOGICAL IMPLICATIONS, 

Bellairs Research Inst., St. James (Barbados). 

For primary bibliographic entry see Field 5C. 
W76-00329 


EFFECTS OF INGESTED MIREX AND DDT ON 
JUVENILE CALLINECTES SAPIDUS 
RATHBUN, 

Florida Univ., Gainsville. Dept. of Zoology. 

For primary bibliographic entry see Field SC. 
W76-00333 


ON OCCURRENCE OF SIMILAR ORGANISMS 
TO GYMNODINIUM BREVE DAVIS IN OMURA 
BAY, (IN JAPANESE), 

Nagasaki Univ., (Japan) Faculty of Fisheries. 

For primary bibliographic entry see Field 5B. 
W76-00341 


SKIMMING OF FRESH WATER AFLOAT 
UPON SALT WATER, 

Pant Univ. of Agriculture and Technology, Pant- 
nagar, Govind Ballabh (India). 

For primary bibliographic entry see Field 4B. 
W76-00405 


USE OF A BIOASSAY TEST IN EVALUATING 
THE TOXICITY OF DRILLING FLUID ADDI- 
TIVES ON GALVESTON BAY SHRIMP, 
Milchem Inc., Houston, Tex. 

For primary bibliographic entry see Field 5A. 
W76-00408 


ENVIRONMENTAL EFFECTS OF DRILLING 
MUDS AND CUTTINGS, 

Shell OilCo., Houston, Tex. 

For primary bibliographic entry see Field SC. 
W76-00411 


13 


Saline Water Conversion—Group 3A 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


THE H. K. FERGUSON COMPANY CONCEP- 
TUAL DESIGN OF A 50 MGD DESALINATION 
PLANT. 

Ferguson (H.K.) Co., Cleveland, Ohio. 

Ava lable from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-245 875, 
$7.00 in paper copy, $2.25 in microfiche. Special 
Report No 08, August 1965, 193 p, 3 fig, 6 tab, 11 
ref. OSW 14-01-0001-517. 


Descriptors: *Deslination, Distillation, *Flash 
distillation, Sea water, *Heat transfer, Design, In- 
strumentation, *Evaporation, *Condensation, 
Ec ics, luation, Costs, *Design criteria. 
Identifiers: *Process design, *Multiple-effect mul- 
tiple-flash system. 





The objective of this study is to produce a design 
which advances the technology of seawater con- 
version and to present the results in a form which 
can be used by any qualified individual or firm as 
the basis for an architectural-engineering design. 
Ground rules furnished by OSW specified that 
only the desalination section of a dual-purpose 
power-water plant be considered and that it be 
designed for a 30-year life. Process and structural 
design ideas are to be presented in terms of the 
complete plant concept. The complex is to be 
located on a typical California coastal site with 
capital and operating costs based on December, 
1964, values. The process described in this study 
employs a multiple-effect, multi-flash system con- 
sisting of twenty-one effects of flash evaporation, 
five stages per effect. To provide a high degree of 
reliability the plant has been designed as two 
identical parallel trains of 25 MGD each, thus, a 
failure of any major component will result in a 
minimum loss of plant capacity until the failed 
equipment can be reparied or replaced. Per- 
formance ratio is 20.4 Ibs. water/Ib. steam with a 
total water cost of $0.47 per thousand gallons. (See 
also W76-00159 thru W76-00173) (OWRT) 
W76-00158 


THE FLUOR CORPORATION LTD. CONCEP- 
TUAL DESIGN OF A 50 MGD DESALINATION 
PLANT. 

Fluor Corp. Ltd., Los Angeles, Calif. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-245 876, 
$4.75 in paper copy, $2.25 in microfiche. Special 
Report No 09, August 1965, 66 p, 4 fig, 11 tab, 1 
ref. 14-01-0001-535. 


Descriptors: *Desalination, Distillation, *Flash 
distillation, Sea water, *Heat transfer, Design, In- 
strumentation, *Evaporation, *Condensation, 
Economics, Evaluation, Costs, *Design critera. 
Identifiers: *Process design. 


The objective of this study is to produce a design 
which advances the technology of seawater con- 
version and to present the results in a form which 
can be used by any qualified individual or firm as 
the basis for an architectural-engineering design. 
Ground rules furnished by OSW specified that 
only the desalination section of a dual-purpose 
power-water plant be considered and that it be 
designed for a 30-year life. Process and structural 
design ideas are to be presented in terms of the 
complete plant concept. The complex is to be 
located on a typical California coastal site with 
capital and operating costs based on December, 
1964, values. The plant described employs the con- 
ventional multistage flash process. Four parallel 
evaporator trains were selected to best satisfy con- 
ditions of the study. Trains are arranged symmetri- 
cally with heat rejection sections centralized about 








Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3A—Saline Water Conversion 


a common pump pit to minimize costly piping runs 
between the various elements. All evaporator ves- 
sels are of concrete construction prestressed by 
post tensioning both longitudinally and circum- 
ferentially. Tubes of 90-10 CuNi, performance 
ratio is 13.6 lbs. water/lb. steam, water cost is 
$0.421 per thousand gallons. (See also W76-00158 
thru W76-00173) (OWRT) 

W76-00159 


THE BADGER COMPANY CONCEPTUAL 
DESIGN OF A 50 MGD DESALINATION 
PLANT. 

Badger Co., Inc., Cambridge, Mass. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-245 877, 
$7.50 in paper copy, $2.25 in microfiche. Special 
Report No 10, August 1964, 202 p, 9 fig, 19 tab, 8 
ref. OSW 14-01-0001-515. 


Descriptors: *Desalination, Distillation, *Flash 
distillation, Sea water, *Heat transfer, Design, In- 
strumentation, *Evaporation, *Condensation, 
Economics, Evaluation, Costs, *Design criteria. 
Identifiers: *Process design. 


The objective of this study is to produce a design 
which advances the technology of seawater con- 
version and to present the results in a form which 
can be used by any qualified individual or firm as 
the basis for an architectural-engineering design. 
Ground rules furnished by OSW specified that 
only the desalination section of a dual-purpose 
power-water plant be considered and that it be 
designed for a 30-year life. Process and structural 
design ideas are to be presented in terms of the 
complete plant concept. The complex is to be 
located on a typical California coastal site with 
capital and operating costs based on December, 
1964, values. The Badger study considers the 
Multi-Stage Flash (MSF) process, achieving a 
minimum overall pressure drop by an uninter- 
rupted flow path of brine and product water 
through the evaporator flashing area. A_per- 
formance ratio of 20 pounds of product water per 
pound of steam yields a calculated water cost of 
$0.323 per thousand gallons. The specified 30-year 
write-off at low interest rates allows comparative- 
ly high capital expenditures favoring titanium tub- 
ing for brine service which contributes to low 
maintenance and operating costs. (See also W76- 
00158 thru W76-00173) (OWRT) 

W76-00160 


THE DOW CHEMICAL COMPANY CONCEP- 
TUAL DESIGN OF A 50 MGD DESALINATION 
PLANT. 

Dow Chemical Co., Midland, Mich. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB 245-886, 
$11.25 in paper copy, $2.25 in microfiche. Special 
Report No 11, 1965, 336 p, 37 fig. OSW 14-01- 
0001-519. 


Descriptors: *Desalination, Distillation, *Flash 
distillation, Sea water, *Heat transfer, Design, In- 
strumentation, ‘*Evaporation, *Condensation, 
Economics Evaluation, Costs, *Design criteria. 
Identifiers: *Process design, *Multiple-effect 
falling-film process. 


The objective of this study is to produce a design 
which advances the technology of seawater con- 
version and to present the results in a form which 
can be used by any qualified individual or firm as 
the basis for an architectural-engineering design. 
Ground rules furnished by OSW specified that 
only the desalination section of a dual-purpose 
power-water plant be considered and that it be 
designed for a 30-year life. Process and structural 
design ideas are to be presented in terms of the 
complete plant concept. The complex is to be 
located on a typical California coastal site with 
capital and operating costs based on December, 
1964, values. The system selected by Dow for this 
study is based on the multiple-effect, falling-film 


process. Twenty effects are used yielding a gain 
ratio of 14.9 and a water cost of $0.427 per 
thousand gallons. Seawater pretreatment yields a 
feed with no alkalinity, no oxygen, no dissolved 
gases. An ion exchange pretreatment allows the 
feedwaters to be heated to more than 325degree 
F.Included as a part of this study is a computer 
program for a Multiple Effect LTV Evaporation 
process by Houston Research Institute. (See also 
W76-00158 thru W76-00173.) (OWRT) 

W76-00161 


C. F. BRAUN AND COMPANY CONCEPTUAL 
DESIGN OF A 50 MGD DESALINATION 
PLANT. 

Braun (C. F.) and Co., Alhambra, Calif. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB 245- 
878, $7.25 in paper copy, $2.25 in microfichecopy. 
Special Report No 13, August 1965, 198 p. 30 fig, 2 
tab, 28 ref. OSW 14-01-0001 -527. 


Descriptors: *Desalination, Distillation, *Flash 
distillation, Sea water, *Heat transfer, Design, In- 
strumentation, *Evaporation, *Condensation, 
Economics, Evaluation, Costs, *Design criteria, 
*Long-tube vertical distillation. 

Identifiers: Process design. 


The objective of this study is to produce a design 
which advances the technology of seawater con- 
version and to present the results in a form which 
can be used by any qualified individual or firm as 
the basis for an architectural-engineering design. 
Ground rules furnished by OSW specified that 
only the desalination section of a dual-purpose 
power-water plant be considered and that it be 
designed for a 30-year life. Process and structural 
design ideas are to be presented in terms of the 
complete plant concept. The complex is to be 
located on a typical Californi coastal site with 
capital and operating costs based on December, 
1964, values. The most efficient scheme is claimed 
to be a combination of the long tube vertical (LTV) 
multiple effect evaporation and the multistage 
flash concept. The major portion of the process 
heat load is transferred at constant temperature 
differential in the falling film evaporator, the most 
thermally efficient part of the process. Ther- 
modynamic improvement over the conventional 
LTV process is realized by utilizing MSF stages 
for heating the seawater. A unique design for the 
multiple effect evaporator stages consists of a se- 
ries of annular contiguous effects with common 
walls. Cost of product water is $0.313 per thousand 
gallons. (See also W76-00158 thru W76-00173.) 
(OWRT) 

W76-00163 


BURNS AND ROE, INC. CONCEPTUAL 
DESIGN OF A 50 MGD DESALINATION 
PLANT. 

Burns and Roe, Inc., New York. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-179 393, 
$5.75 in paper copy, $2.25 in microfiche copy. Spe- 
cial Report No 14, October 1965. 103 p, 14 fig, 10 
tab. OSW 14-01-0001-526. 


Descriptors: *Desalination, Distillation, *Flash 
distillation, Sea water, *Heat transfer, Design, In- 
strumentation, *Evaporation, *Condensation, 
Economics, Evaluation, Costs, *Design criteria. 
Identifiers: *Process design, *Flashing brine heat 
energy. 


The objective of this study is to produce a design 
which advances the technology of seawater con- 
version and to present the results in a form which 
can be used by any qualified individual or firm as 
the basis for an architectural-engineering design. 
Ground rules furnished by OSW specified that 
only the desalination section of a dual-purpose 
power-water plant be considered and that it be 
designed for a 30-year life. Process and structural 
design ideas are to be presented in terms of the 





complete plant concept. The complex is to be 
located on a typical California coastal site with 
capital and operating costs based on December, 
1964, values. This study looks at the multiple stage 
flash (MSF) system noting that the bulk of the 
costs is in the flashing brine heat recovery system 
and that many conventional components present 
little, if any chance for improvement. Two con- 
cepts are considered both employing 28 stages. 
The first scheme is a conventional layout requiring 
a relatively large area with modules either in line 
or in parallel, the second is designed for areas 
where land is scarce and would stack successive 
stages in a vertical array thus requiring a much 
smaller plot size. A number of innovative materi- 
als concept are outlined. Water costs range from 
$0.34 to 0.40 per thousand gallons. (See also W76- 
00158 thru W76-00173) (OWRT) 

W76-00164 


GENERAL ELECTRIC COMPANY CONCEP- 
TUAL DESIGN OF A 50 MGD DESALINATION 
PLANT. 

General Electric Co., Burlington, Vt. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-178 985, 
$6.25 in paper copy, $2.25 in microfiche. Special 
Report No 15, November 1965, 158p, 39 fig. NO. 
OSW 14-01-0001-538. 


Descriptors: *Desalination, Distillation, *Flash 
distillation, Sea water, *Heat transfer, Design, In- 
strumentation, *Evaporation, *Condensation, 
Economics, Evaluation, Costs, *Design criteria, 
Thin films. 

Identifiers: *Process design, *Thin film distillation 
process. 


The objective of this study is to produce a design 
which advances the technology of seawater con- 
version and to present the results in a form which 
can be used by any qualified individual or firm as 
the basis for an architectural-engineering design. 
Ground rules furnished by OSW specified that 
only the desalination section of a dual-purpose 
power-water plant be considered and that it be 
designed for a 30-year life. Process and structural 
design ideas are to be presented in terms of the 
complete plant concept. The complex is to be 
located on a typical California coastal site with 
capital and operating costs based on December, 
1964, values. This study concerns the application 
of the General Electric thin film distillation 
process to the above outlined objective. An in- 
creased rate of heat transfer is achieved by genera- 
tion of thin films on both sides of the vertically 
oriented double-fluted tubes with steam con- 
densing on the outside and a falling film of feed 
evaporating off the inside. Computations show 
that a plant of 22 effects coul produce water at a 
cost of $0.314 per thousand gallons at a per- 
formance ratio of 17 lbs. water/Ib. steam. (See also 
W76-00158 thru W76-00173.) (OWRT) 

W76-00165 


LOCKHEED MISSILES AND SPACE COMPANY 
CONCEPTUAL DESIGN OF A 50 MGD 
DESALINATION PUANT. 

Lockheed Missiles and Space Co., Sunnvale, 
Calif. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-245 879, 
$8.50 in paper copy, $2.25 in microfiche.Special 
Report No 16, 1965, 262 p, 32 fig, 22 tab, 52 ref. 
OSW 14-01-0001-539. 


Descriptors: *Desalination, Distillation, *Flash 
distillation, Sea water, *Heat transfer, Design, In- 
strumentation, *Evaporation, *Condensation, 
Economics, Evaluation, Costs, *Design criteria, 
Condensers. 

Identifiers: *Process Design, Condenser tube bun- 
dle design. 


The objective of this study is to produce a design 
which advances the technology of seawater con- 





versi 
can b 
the b 
Grou 
only 

powe 
desig 
desig 
comp 
locat 
capit 
1964, 
syste 
Plant 
modi 
rejec 
modi 
and 

outst 


dens 
boxe 
drop 
ble d 
$0.43 


W76 


loca 
capi 
1964 
cept 
syst 
cons 
proc 
bine 
tem] 
$0.3 
thru 
Ww76 


AQI 
TUA 
PLA 
Aqu 
Ava 
Serv 
$5.7 
Rep 
14-0 


Des 
disti 
stru: 
Eco 
Brin 
Ider 
ple- 


stage 
f the 
‘stem 
esent 

con- 
ages. 
liring 
1 line 
areas 
ssive 
much 
ateri- 
from 
W76- 


ANY 
MGD 


vale, 


rma- 

879, 
ecial 
ref. 


‘lash 
1, In- 
tion, 
eria, 


bun- 


>sign 
con- 





version and to present the results in a form which 
can be used by any qualified individual or firm as 
the basis for an architectural-engineering design. 
Ground rules furnished by OSW specified that 
only the desalination section of a dual-purpose 
power-water plant be considered and that it be 
designed for a 30-year life. Process and structural 
design ideas are to be presented in terms of the 
complete plant concept. The complex is to be 
located on a typical California coastal site with 
capital and operating costs based on December, 
1964, values. This study embodies a multi-flash 
system incorporating advanced design concepts. 
Plant is divided into four equal evaporator 
modules(12.5 MGD each) each consisting of 3 heat 
rejection and 27 heat recovery stages. Each 
module, a complete plant in itself, can be operated 
and controlled independently allowing planned 
outstages for maintenance without shutting down 
the complete system. Innovations include a con- 
denser tube bundle design which eliminates water 
boxes and expansion bellows and the use of a 
dropwise promoter to achieve a practically attaina- 
ble dropwise condensation system. Water cost is 
$0.43 per thousand gallons. (See also W76-00158 
thru W76-00173) (OWRT) 

W76-00166 


BALDWIN-LIMA-HAMILTON CORP. CON- 
DEPTUAL DESIGN OF A 50 MGD DESALINA- 
TION PLANT. 

Baldwin-Lima-Hamilton Corp., Philadelphia, Oa. 
Available from National Technical Information 
Service, Springfield, Va 22161, as PB-245 880, 
$5.25 in paper copy, $2.25 microfiche. Special Re- 
port No 17, April 1966, 36 p, 15 fig, 19 tab, 33 ref. 
OSW 14-01-0001-513. 


Descriptors: *Desalination, Distillation, *Flash 
distillation, Sea water, *Heat transfer, Design, In- 
strumentation, *Evaporation, *Condensation, 
Economics, Evaluation, Costs, *Design criteria. 
Identifiers: *Process Design, *Combined multiple 
extraction system. 


The objective of this study is to produce a design 
which advances the technology of seawater con- 
version and to present the results in a form which 
can be used by any qualified individual or firm as 
the basis for an architectural-engineering design. 
Ground rules furnished by OSW specified that 
only the desalination section of a dual-purpose 
power-water plant be considered and that it be 
designed for a 30-year life. Process and structural 
design ideas are to be presented in terms of the 
complete plant concept. The complex is to be 
located on a typical California coastal site with 
capital and operating costs based on December, 
1964, values. The BLH design is based on the con- 
cept of a combined Multiple Extraction (COMEX) 
system, yielding a performance ratio of 18 and 
consisting of a multi-effect, multi-stage (MEMS) 
process having a top temperature of 255F com- 
bined with a once-through system having a top 
temperature of 290F. Cost of product water is 
$0.368per thousand gallons. (See alse W76-00158 
thru W76-00173) (OWRT) 

W76-00167 


AQUA-CHEM, INCORPORATED CONCEP- 
TUAL DESIGN OF A 50 MGD DESALINATION 
PLANT. 

Aqua-Chem, Inc., Waukesha, Wis. 

Available from National Technical Information 
Service, Springfield, Va 22161, as PB-245 881, 
$5.75 in paper copy, $2.25 in microfiche. Special 
Report No 18, December 1965, 120 p, 12 fig. OSW 
14-01-0001-514. 


Descriptors: *Desalination, Distillation, *Flash 
distillation, Sea wate, *Heat transfer, Design, In- 
Strumentation, *Evaporation, *Condensation, 
Economics, Evaluation, Costs, *Design criteria, 
Brines. 

Identifiers: *Process design, *Single-effect multi- 
ple-stage cycle. 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


The objective of this study is to produce a design 
which advances the technology of seawater con- 
version and to present the results in a form which 
can be used by any qualified individual or firm as 
the basis for an architectural-engineering design. 
Ground rules furnished by OSW specified that 
only the desalination section of a dual-purpose 
power-water plant be considered and that it be 
designed for a 30-year life. Process and structural 
design ideas are to be presented in terms of the 
complete plant concept. The complex is to be 
located on a typical California coastal site with 
capital and operating costs based on December, 
1964, values. Aqua Chem views the optimum plant 
as featuring a brine temperature of 245 F using the 
simple and extensively field proven single-effect, 
multi-stage flash cycle employing brine recircula- 
tion. The lower cost of vessels attributable to low 
operating pressures plus the use of titanium tubing 
indicate an optimized longer life and lower operat- 
ing cost. Concrete is considered as an alternate 
construction material provided certain precautions 
are observed. Total product water cost is $0.291 
per thousand gallons. (See also W76-00158 thru 
W76-00173) (OWRT) 

W76-00168 


FOSTER WHEELER CORPORATION CONCEP- 
TUAL DESIGN OF A 50 MGD DESALINATION 
PLANT. 

Foster Wheeler Corp., Livingston, N. J. 

Available from National Technical Information 
Service, Springfield, Va 22161, as PB-245 882, 
$5.75 in paper copy, $2.25 in microfiche. Special 
Report No 19, September 1965, 118 p, 12 fig. OSW 
14-01-0001-518. 


Descriptors: *Desalination, Distillation, *Flash 
distillation, Sea water, *Heat transfer, Design, In- 
strumentation, *Evaporation, *Condensation, 
Economics, F valuation, Costs, *Design criteria. 
Identifiers: *Process design, Heat rejection, Heat 
recovery. 


The objective of this study is to produce a design 
which advances the technology of seawater con- 
version and to present the results in a form which 
can be used by any qualified individual or firm as 
the basis for an architectural-engineering design. 
Ground rules furnished by OSW specified that 
only the desalination section of a dual-purpose 
power-water plant be considered and that it be 
desinged for a 30-year life. Process and structural 
design ideas are to be presented in terms of the 
complete plant concept. The complex is to be 
located on a typical California coastal site with 
capital and operating costs based on December, 
1964, values. The plant described is of the conven- 
tional single effect, multiple stage type employing 
four stages of heat rejection and 68 stages of heat 
recovery. Plant is modular in concept, permitting 
shop fabrication of 100 foot long modules contain- 
ing factory tubed condenser bundles and employ- 
ing internal water boxes for field welding of suc- 
cessive 100 foot sections. An iron modified 70-30 
CuNi alloy has been selected as an optimum 
material for 30 year life. Total cost of product 
water is calculated at $0.35 per thousand gallons 
based on a performance ratio of 15. (See also W76- 
00158 thru W76-00173) (OWRT) 

W76-00169 


WORTHINGTON CORPORATION CONCEP- 
TUAL DESIGN OF A 50 MGD DESALINATION 
PLANT. 

Worthington Corp., Harrison, N.J. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-245 884, 
$9.50 in paper copy, $2.25 in microfiche. Special 
Report No 20, August 1965, 304 p, 34 fig, 37 ref. 
OSW 14-01-0001 -529. 


Descriptors: *Desalination, Distillation, *Flash 
distillatioh, Sea water, *Heat transfer, Design, In- 
strumentation, *Evaporation, *Condensation, 
Economics, Evaluation, Costs, *Design criteria. 


Saline Water Conversion—Group 3A 


Idéntifiers: *Process design, Heat rejection, Heat 
recovery. 


The objective of this study is to produce a design 
which advances the technology of seawater con- 
version and to present the results in a form which 
can be used by any qualified individual or firm as 
the basis for an architectural-engineering design. 
Ground rules furnished by OSW specified that 
only the desalination section of a dual-purpose 
power-water plant be considered and that it be 
designed for a 30-year life. Process and structural 
design ideas are to be presented in terms of the 
complete plant concept. The complex is to be 
located on a typical California coastal site with 
capital and operating costs based on December, 
1964, values. The Worthington study covers the 
optimization of a multi-stage flash process 
designed with four parallel flow streams each em- 
ploying 59 heat recovery stages and 2 heat rejec- 
tion stages with a maximum brine temperature of 
270F and a gain ratio of 19.76 pounds of water per 
pound of steam. Total water cost is $0.361 per 
thousand gallons. Vessels are of steel (ASTM A- 
285), tubes in the heat rejection section are 9-10 
Cuni while those in the heat recovery sections are 
of aluminum brass. Tube sheets are 90-10 Cuni 
throughout. (See also W76-00158 thru W76-00173) 
(OWRT) 

W76-00170 


THE ALLIS-CHALMERS MANUFACTURING 
COMPANY CONCEPTUAL DESIGN OF A 50 
MGD DESALINATION PLANT. 
Allis-Chalmers Mfg. Co., Milwaukee, 
Greendale Labs. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-245 883, 
$6.25 in paper copy, $2.25 in microfiche. Special 
Report No 21, July 1965, 138 p, 59 fig, 25 ref. OSW 
14-01-0001-525. 


Wis., 


Descriptors: *Desalination, Distillation, *Flash 
distillation, Sea water, *Heat transfer, Design, In- 
strumentation, *Evaporation, *Condensation, 
Economics, Evaluation, Costs, *Design criteria. 
Identifiers: *Process design, *Cross flow evapora- 
tion. 


The objective of this study is to produce a design 
which advances the technology of seawater con- 
version and to present the results in a form which 
can be used by any qualified individual or firm as 
the basis for an architectural-engineering design. 
Ground rules furnished by OSW specified that 
only the desalination section of a dual-purpose 
power-water plant be considered and that it be 
designed for a 30-year life. Process and structural 
design ideas are to be presented in terms of the 
complete plant concept. The complex is to be 
located on a typical California coastal site with 
capital and operating costs based on December, 
1964, values. This study considers the single-effect 
multi-cross flow evaporation process (SEMS) to 
be most promising. The process has already been 
proven in a demonstration size plant and presently 
appears to be the simplest and least expensive 
when considered in conjunction with dual-purpose 
operation. The plant also lends itself to modular 
type construction which is considered a cost ad- 
vantage. Aluminum brass and 90-10 CuNi have 
been chosen as tubing materials for the heat 
recovery and heat rejection stages respectively. 
Predicted water costs are $0.354 per thousand gal- 
lons. (See also W76-00158 thru W76-00173) 
(OWRT) 

W76-00171 


APPLIED RESEARCH AND ENGINEERING, 
LTD. CONCEPTUAL DESIGN OF A 50 MGD 
DESALINATION PLANT. 

Applied Research and Engineering Ltd., Durham 
(England). 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-245 885, 
$5.75 in paper copy, $2.25 in microfiche. Special 








Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3A—Saline Water Conversion 
Report No 22, 1965, 131 p, 34 fig. OSW 14-01- 
0001-528. 


Descriptors: *Desalination, Distillation, *Flash 
distillation, Sea water, *Heat transfer, Design, In- 
strumentation, “Evaporation, *Condensation, 
i tion, Costs, *Design criteria, 





Recirculated water. 
Identifiers: *Process design. 


The objective of this study is to produce a design 
which advances the technology of seawater con- 
version and to present the results in a form which 
can be used by any qualified individual or firm as 
the basis for an architectural-engineering design. 
Ground rules furnished by OSW specified that 
only the desalination section of a dual-purpose 
power-water plant be considered and that it be 
designed for a 30-year life. Process and structural 
— ideas are to be presented in terms of the 

plant t. The complex is to be 
located on a typical California coastal site with 
capital and operating costs based on December, 
1964, values. This study favors recirculation in 
preference to a once-through process. Parameters 
chosen indicate optimum design to be 69 stages in 
the heat recovery section and 4 in the heat rejec- 
tion section. The design considers individual 
aspects of plant components including tube bundle 
size and geometry, acid dosing and degassing. 
Recommended further areas of study would in- 
crease heat transfer coefficients via better venting 
techniques, thin walled tubing, and longer tubes. 
Possible use of concrete as main vessel structure is 
suggested. Also use of standby service pumps for 
all circuits to reduce outage time is suggested. (See 
also W76-00158 thru W76-00173) (OWRT) 
W76-00172 





C. F. BRAUN AND COMPANY CONCEPTUAL 
DESIGN 150-MGD LTV DESALTING PLANT. 
Braun (C.F.) and Co., Alhambra, Calif. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-245 889, 
$6.25 in paper copy, $2.25 in microfiche. Special 
Report No 23, August 1966, 97 p, 12 fig, 12 ref. 
OSW 14-01-0001-733. 


Descriptors: *Desalination, Distillation, *Flash 
distillation, Sea water, *Heat transfer, Design, In- 
strumentation, *Evaporation, *Condensation, 
Economics, Evaluation, Costs, *Design criteria, 
*Long-tube vertical distillation. 

Identifiers: *Process design. 


A direct comparison is made of the MSF desalting 
plant designed by Bechtel and the LTV-MSF plant 
designed by Braun for the Metropolitan Water De- 
partment of Los Angeles. The desalting plant is as- 
sumed to be located adjacent to the nuclear power 
plant which supplies steam and power for opera- 
tion. Identical process parameters were used for 
both plants; the assumption of identical steam con- 
sumption eliminated power plant economics from 
the comparison. Lower product water costs are 
claimed for the LTV-MSF process in the areas of 
both capital cost and operating cost. A claimed 
thermo-dynamic advantage for the LTV-MSF 
results in lower total installed heat transfer sur- 
face; on the operating side the once-through LTV- 
MSF process, pumping less sea water by virtue of 
brine concentration 50% greater than MSF, allows 
smaller seawater pumps (hence lower pumping 
cost) and lower acid consumption. (See also W76- 
00158 thru W76-00173) (OWRT) 

W76-00173 


MEMBRANE PROCESSES 
TREATMENT, CONCLUSION, 
Aberdeen Univ., (Scotland). Dept. of Chemistry. 
J. B. Craig, C. R. Gardner, and P. Meares. 

Effluent and Water Treatment Journal, Vol 15, No 
7, p 345, 353-356, July, 1975. 2 fig, 45 ref. 


FOR WATER 


Descriptors: 


*Water treatment, 
*Membrane 


processes, 


*Desalination, 
*Reverse osmosis, 


Desalination processes, Separation techniques, 
Membranes, Semipermeable membranes, *Waste 
water treatment. 

Identifiers: *Piezodialysis, Charge-mosaic mem- 
branes. 


The four basic designs of reverse osmosis modules 
are the plate-and-frame, tubular, spiral-wound, 
and hollow-fiber types. The main applications of 
reverse osmosis are in the field of desalination and 
in the treatment of waste and rinse waters. RO will 
remove non-ionic and organic as well as ionic pol- 
lutants. RO is also used as a concentrating and 
fractionating technique in the food and phar- 
maceutical industries. It is an attractive alternative 
to other separation and concentration processes 
because of its simplicity, versatility, broad ap- 
plicability, and low energy requirements. The 
costs per unit produced generally decrease as the 
size of the plant increases. Overall operating costs 
are largely affected by the cost and frequency of 
membrane replacement. A recently introduced 
membrane process is piezodialysis. Differences 
between this process and RO are that this process 
uses charge-mosaic membranes and that the per- 
meate under pressure is a liquid stream far more 
concentrated than the feed which becomes less 
concentrated and forms the product in a desalina- 
tion process. A charge-mosaic membrane contains 
a parallel alternating array of cation and anion- 
exchanging resins each of which extends 
throughout the active thickness of the membrane. 
Piezodialysis offers the following advantages: 
small defects in the membrane may cause only a 
slight decrease in the efficiency of the process and 
not serious contamination of the product water as 
would occur in reverse osmosis; uncharged con- 
taminants are likely to remain in the product water 
from piezodialysis; and, the concentration of salt 
in the product water can be varied by changing the 
length of the desalination chamber. (Orr-FIRL) 
W76-00241 


EVALUATION OF A _ 35-GPH PORTABLE 
DESALINATION PLANT AND CONCEPTUAL 
DESIGN OF A _ 220-GPH CONTAINERIZED 
PLANT, 

Civil Engineering Lab. (Navy), Port Hueneme, 
Calif. 

J.C. King. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as AD A-004 
928, $3.25 in paper copy, $2.25 in microfiche. 
Naval Facilities Engineering Command, Alexan- 
dria, Va, Report No TN-1370, January, 1975. 22 p, 
8 fig, 2 append. 


Descriptors: *Desalination apparatus, 
*Desalination plants, *Waste water treatment, 
*Potable water, Water supply, Sea water, Fresh 
water. 

Identifiers: Mobile water desalination plant. 


The performance of a mobile water desalination 
plant to be used for Navy bases was tested. The 
Model D-20 Watermaker plant is suitable for tem- 
porary use as a portable, self-contained unit to 
supply water immediately after field forces 
establish a beachhead. The plant was operated for 
over 2000 hours. The unit has a low product-to- 
fuel ratio (10-to-1) and operates with an oil-fired 
boiler as its heat source. Raw seawater is distilled 
in a vacuum of about 25 inches mercury, which 
lowers the boiling point of water to between 115F 
and 130F, operating temperatures low enough to 
minimize scale formation. Raw water is distributed 
through four circuits to: provide a source of raw 
water for evaporation into distilled vapor; cool the 
upper heat exchanger which condenses the 
distilled vapor to fresh water; give power to the jet 
pump which creates a vacuum in the distillation 
chamber; and, provide power for the jet pump to 
discharge brine from the distillation chamber. A 
conceptual design has been prepared for a 220-gph 
plant that can be fully self-contained in a standard 
8 X 8 X 20 foot container. (Kramer-FIRL) 
W76-00245 





3B. Water Yield Improvement 


PRODUCTION OF ICE CRYSTALS BY RIMING 
IN SLIGHTLY SUPERCOOLED CUMULUS, 
British Meteorological Office, Bracknell 
(England). 

For primary bibliographic entry see Field 2B. 
W76-00019 


WATER FOR WYOMING’S COAL, 
Geological Survey, Denver, Colo. 
H. H. Hudson. 


Descriptors: *Water supply, *Water utilization, 
*Imported water, *Coal mines, *Wyoming, Strip 
mines, Mining, Planning, Water requirements, 
Costs, Pipelines, Energy, Coals. 
Identifiers: Northeast Wyoming. 


In terms of coal, northeastern Wyoming is roughly 
20,000 square miles extending into six counties 
stretching from the Big Horn Mountains on the 
west to the Black Hills on the east and nearly as 
far south as Casper. The bulk of the region’s major 
strippable coal deposits are contained within 
Campbell County. In fact, Campbell County is 
reputed to have more coal than any other county in 
the United States. The proposals to import water 
into northeaster Wyoming involve diversions from 
the Yellowstone River system. One proposed 
system would transport water from Boysen Reser- 
voir on the Big Horn River to Gillette via a 182- 
mile-long pipeline. The system would deliver 
135,000 acre-feet per year at an estimated $250 per 
acre-foot. This and the following dollar estimates 
are based on 1974 costs. Further downstream on 
the Yellowstone River proper, a diversion is under 
consideration that would require a 180-mile 
pipeline from Hardin, Mont., to Gillette. The 
delivery price per acre-foot at Gillette would be 
about $220, and the system would provide 312,000 
acre-feet annually to northeastern Wyoming. Even 
further downstream on the Yellowstone is another 
possible diversion site at Miles City, Mont. A 173- 
mile aqueduct would be required to deliver water 
to the Gillette vicinity. The acre-foot cost of water 
near Gillette would be about $220 for 382,000 acre- 
feet per year. (Woodard-USGS) 

W76-00090 


EVALUATION OF A PROPOSED CONNECTOR 
WELL, NORTHEASTERN DESOTO COUNTY, 
FLORIDA, 

Geological Survey, Tallahassee, Fla. 

For primary bibliographic entry see Field 4B. 
W76-00095 


PROJECT SKYWATER, AN 
TO RIVERS IN THE SKY. 
Bureau of Reclamation, Denver, Colo. Engineer- 
ing and Research Center. 

December 1973, 31 p. 


INTRODUCTION 


Descriptors: *Weather modification, 
*Precipitation(Atmospheric), *Cloud seeding, 
*United States, Artificial precipitation, Rainfall, 
Snow, Silver iodide, Cloud physics, Model stu- 
dies, Mathematical models, Research and 
development, Projects, Instrumentation, Environ- 
mental effects, Mountains, Federal government, 
Water resources, Chemistry of precipitation, 
Meteorology, Atmospheric physics. 


Project Skywater is the Bureau of Reclamation's 
precipitation management research program 
designed to explore, develop and determine the 
feasibility of applying the technology of weather 
modification to meet the increasing demand for 
clean water. Skywater is a national research effort 
mobilizing members of the academic community, 
private research organizations, Bureau scientists, 
and numerous other federal and state agencies. 
The focus is on the management of precipitation 
and its effects on the environment. The project 
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utilizes a broad spectrum of expertise in 
meteorology and the physical sciences, while plac- 
ing important emphasis on ecological, social, and 
economic implications. The booklet presented an 
informal introduction to the program. A glossary 
of terms related to weather modification was in- 
cluded. (Sims-ISWS) 

W76-00288 


DESIGN AND FABRICATION OF A BORE- 
HOLE LOGGING DEVICE FOR USE _ IN 
GROUND WATER OPERATIONS, 

Indian Inst. of Tech., Kanpur. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 4B. 
W76-00397 


ELECTROMAGNETIC DEPTH SOUNDING FOR 
GROUND WATER EXPLORATION IN _ RE- 
SISTIVE FORMATIONS, 

Indian Inst. of Tech., Kharagpur. Dept. of Geolo- 
gy and Geophysics. 

For primary bibliographic entry see Field 4B. 
W76-00398 


SKIMMING OF FRESH WATER AFLOAT 
UPON SALT WATER, 

Pant Univ. of Agriculture and Technology, Pant- 
nagar, Govind Ballabh (India). 

For primary bibliographic entry see Field 4B. 
W76-00405 


MANAGEMENT OF UNDERGROUND WATER 
RESOURCES, 

University Coll., London (England). 

G. P. Jones. 

Quarterly Journal of Engineering Geology, Vol 4, 
No 4, p 317-328, 1972, 3 fig, 3 tab, 4 ref. 


Descriptors: *Management, *Aquifer manage- 
ment, *Groundwater, *Water supply, 
*Groundwater mining, Demand, Economics, Safe 
yield, Water supply development, Irrigation, 
Hydrology, Optimum development. 

Identifiers: Libya, United States, Israel. 


The choice of water management practice depends 
partly on normal commercial exploitation and 
partly on its position as a life-essential. The un- 
derground ‘resource’ that is to be managed in- 
cludes potable and non-potable waters whether 
they be in ‘temporary’ or ‘permanent’ storage, and 
consideration needs to be given to the use of non- 
potable aquifers for waste disposal purposes. Ac- 
ceptance of management as the promotion of op- 
timum regional welfare requires its introduction in 
the development of a water resources system at as 
early a stage as possible. The management scheme 
should give consideration to a wide range of user 
tequirements and meet such demands from a 
number of devices at its disposal. Optimum per- 
formance will be obtained from widespread 
modification of the hydrological cycle by the in- 
tegrated use of surface and subsurface resources. 
This requires a thorough understanding of all 
aspects of the cycle, and the degree of mutual in- 
terdependence of the components is illustrated. 
Examples of a variety of management schemes are 
briefly described and serve to show significant 
tole played by hydrogeology in the design of these 
schemes. Water-resources management is depen- 
dent on specialist hydrological advice, but the 
Status and career opportunities for scientists in 
this field have yet to achieve parity with those of 
engineers, and until such time as this is achieved 
then interdisciplinary study will remain desirable 
but not realizable. (Campbell-NWWA) 

W76-00418 


THE USE OF RESISTIVITY LOGGING TO 
ESTIMATE BOREHOLE YIELD FROM A 
MATRIX-CONDUCTING SANDSTONE, 
Birmingham Univ. (England). 

For primary bibliographic entry see Field 4B. 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Conservation In Domestic and Municipal Use—Group 3D 


W76-00419 


STUDIES OF SPECIFIC CAPACITIES OF 
WELLS IN HARD ROCKS AND ALLUVIAL 
FORMATIONS OF MYSORE STATE, 

Central Ground Water Board, Bangalore (India). 
For primary bibliographic entry see Field 4B. 
W76-00485 


SCREEN THEORY FOR WELLS AND SOIL 
DRAINPIPES, 

Iowa State Univ., Ames. Dept. of Agronomy. ~ 
For primary bibliographic entry see Field 8B. 
W76-00490 


3C. Use Of Water Of Impaired 
Quality 


WATER QUALITY-LIMITED APPROACH TO 
EFFLUENT REDUCTION IN PAPER MANU- 
FACTURE, 

National Council of the Paper Industry for Air and 
Stream Improvement, Inc., Kalamazoo, Mich. 
Central-Lake States Regional Center. 

For primary bibliographic entry see Field 5G. 
W76-00048 


PINES ON A HIGH SALT DIET, 

Soil Conservation Service, Cape May, N. J. Plant. 
Materials Center. 

C.R. Belcher, and F. B. Gaffney. 

Soil Conservation, Vol 40, No 2, p 11, September 
1974. 


Descriptors: Salinity, Salt, Saline water, Saline 
soil, *Pine trees, Seedlings, *New Jersey, *Salt 
tolerance. 

Identifiers: *Japanese black pine. 


Soil Conservation Service plant specialists in New 
Jersey are applying generous amounts of rock salt 
around pine seedlings. The purpose is to find pines 
resistant to salt water and salt spray along the 
seacoast. After testing white pine, Austrian pine, 
pitch pine and Japanese black pine, the latter was 
found to be most salt tolerant of the species. 
(Skogerboe-Colorado State) 

W76-00154 


GROWTH RESPONSE OF CROPS TO DEPTH 
AND SALINITY OF GROUND WATER, AND 
SOIL SUBMERGENCE. I. WHEAT (TRITICUM 
AESTIVUM L.), 

Punjab Agricultural Univ., Ludhia sa (India). Dept. 
of Soils. 

T. N. Chaudhary, V. K. Bhatnaga-, and S.S. 
Prihar. 

Agronomy Journal, Vol 66, No 1, p 32-35, Janua- 
ry-February, 1974. 3 fig, 4 tab, 10 ref. 


Descriptors: *Salinity, *Saline soils, Saline water, 
*Crop response, Crop production, Groundwater, 
Lysimeters, *Wheat, Growth rates, ‘*Salt 
tolerance. 


Information on crop response to depth and salinity 
of groundwater and soil submergence is important 
for planning drainage and optimizing crop produc- 
tion. Response of a semidwarf wheat to four 
depths (60, 90, 120, and 150 cm) and three salini- 
ties (EC 0.5, 2.9, and 5.2 mmho/cm) of ground- 
water was studied in lysimeters filled with silt 
loam soil during 1970-71 and 1971-72. The plants 
were irrigated with water of EC 0.5 mmho/cm 
when the lysimeters with a 150-cm water table 
depth indicated a tension of 0.5 bar at a 75-cm 
depth. Groundwater of EC 0.5 mmho/cm at 60 and 
90-cm depths gave highest yields. Comparable in- 
crease in the salinity of groundwater caused 
greater reduction in yield with shallow water ta- 
bles than With deep water tables. Critical depth of 
groundwater, for optimum crop production, would 


vary in relation to its salinity. (Skogerboe- 
Colorado State) 
W76-00156 


WATER-QUALITY REQUIREMENTS FOR THE 
CHEMICAL INDUSTRY, 

Du Pont de Nemours (E. I.) and Co., Wilmington, 
Del. 

For primary bibliographic entry see Field 5D. 

w7 284 


3D. Conservation In Domestic and 
Municipal Use 


CORPS URBAN PLANNING IN ST. LOUIS- 
MALINE CREEK: AN INTERDISCIPLINARY 
EFFORT, 

Army Engineer District, St. Louis, Mo. 

E. D. Rahubka, R. F. Astrack, S. V. Bailey, W.G. 
Dooley, and J. J. Zerega. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 281-308, 1975. 


Descriptors: *Water resources development, 
*Planning, Decision making, Land resources, 
Drainage, Basins, Hydrology, Economics, En- 
vironment, Recreation, Design, Costs, Social 
aspects, Effects, Alternative planning, Mathe- 
matical models, *Missouri. 

Identifiers: *Interdisciplinary analysis, *Maline 
Creek(Mo), St. Louis(Mo), Plan formulation, 
Urban planning, Modeling, Public participation, 
Improvement, Choice approach, Technical 
probiems. 


Reported is an interdisciplinary study to in- 
vestigate the varied water and related land 
resource problems in the St. Louis-Maline Creek. 
The urban planning effort resulted from work 
done for the U.S. Army, Corps of Engineers, St. 
Louis District Office. The approach adopted util- 
izes the strength of technical experts to direct local 
decision making toward technically feasible alter- 
native solutions. In this manner, local energies are 
concentrated and directed to meaningful efforts 
that are geared to creating needed improvements 
in a manner which is endorsed and supported by 
the citizenry affected. Considered are the techni- 
cal aspects of the study, including plan improve- 
ment and objectives, hydrological-economic 
modeling of the Maline Creek basin to obtain 
frequency-damage data, the economic and en- 
vironmental-recreational elements, and design- 
cost estimates. Considered also are potential 
synergistic social effects. The paper concludes 
with a discussion of institutional arrangements and 
public participation. The approach presented is a 
step in the direction of restricting technical exper- 
tise to technical problems and opening the basic 
decision making process to greater local influence. 
(See also W76-00060) (Bell-Cornell) 

W76-00074 


DISCUSSION (OF, ‘CORPS URBAN PLANNING 
IN ST. LOUIS-MALINE CREEK: AN INTER- 
DISCIPLINARY EFFORT,’ BY E.D. RAHUBKA, 
ET AL.), 

Corps of Engineers, San Francisco, Calif. South 
Pacific Div. 

P. F. Dunn. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 309-311, 1975. 


Descriptors: *Water resources development, 
*Comprehensive planning, Social aspects, En- 
vironmental engineering, Economics, Alternative 
planning, Water quality, Flood control. 








Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3D—Conservation In Domestic and Municipal Use 


Identifiers: *Interdisciplinary analysis, *Plan for- 
mulation, Satisfaction level, Choice approach. 


The paper by E. D. Rahubka, et. al provides an ex- 
cellent case study of the type of social experiment 
faced by miltidisciplinary planning teams and 
shows clearly how mistaken it would be to allow a 
single discipline to attempt to solve such problems. 
This brief discussion critizes the plan formulation 
aspects of the study, while nape the fields 
of environmental eng ing, ec s, and 
political science. The author’s comments focus on 
the setting and reaching of minimum acceptable 
satisfaction levels, and tough on flood protection, 
environment restoration benefits, water treat- 
ment, and double counting of benefits. (See also 
W76-00060) (Bell-Cornell) 

W76-00075 





DISCUSSION (OF, ‘CORPS URBAN PLANNING 
IN ST. LOUIS-MALINE CREEK: AN INTER- 
DISCIPLINARY EFFORT,’ BY E.D. RAHUBKA, 
ET AL.), 

Idaho Univ., Moscow. 

E. L. Michalson. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 312-319, 1975. 


Descriptors: *Water resources development, 
*Comprehensive planning, Urban sociology, 
Watersheds(Basins), Methodology. 
Identifiers: *Interdisciplinary analysis, 
Creek(Mo), Improvements. 


*Maline 


The Maline Creek planning effort is criticized and 
suggestions for improvement are offered. In 
general, more studies of this type should be done 
by the Corps across the country. The methodology 
is a commendable attempt to derive a procedure 
permitting public participation in the planning 
process. However, there exist a number of weak- 
nesses: (1) a statement of the study objectives was 
omitted; (2) the scope was perhaps too broad and 
complex; (3) the study was multidisciplinary rather 
than interdisciplinary; (4) the status quo condition 
should have been considered as a planning alterna- 
tive in order to determine the acceptance of the al- 
ternative improvment plans; (5) there were no nu- 
merical examples in the narrative; (6) the ter- 
minology used in the section referred to as Poten- 
tial Synergistic Social Effects should have been 
further defined; and (7) there was no sociologist or 
political scientist in the planning group, thus 
weakening the section on social effects. Despite 
the weaknesses, a beginning was made in the in- 
tegration of technical expertise and public involve- 
ment in the planning process, holding some 
promise for the future. (See also W76-00060) (Bell- 
Cornell) 

W76-00076 


EVALUATION AND IMPLEMENTATION 
URBAN DRAINAGE PROJECTS, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 4A. 
W76-00201 


OF 


LEAD, ZINC, AND COPPER IN SOILS OF 


URBAN STORM-RUNOFF RETENTION 
BASINS, 
Agricultural Research Service, Fresno, Calif. 


Water Management Research. 
For primary bibliographic entry see Field 5A. 
W76-00307 


EFFECT OF CESSPOOL DISCHARGE ON 
GROUND-WATER QUALITY ON LONG 
ISLAND, N.Y., 

Nassau County Health Dept. Mineola, N.Y. En- 
vironmental Conservation Programs. 


For primary bibliographic entry see Field 5B. 
W76-00308 


PCB’S IN SUBURBAN WATERSHED, RESTON, 
VA., 

Federal Energy Administration, Washington, D.C. 
For primary bibliographic entry see Field SB. 
W76-00319 


3E. Conservation In Industry 


RIVER QUALITY AND INDUSTRIAL ADJUST- 
MENT: A CASE STUDY, 

Western Michigan Univ., Kalamazoo. 

For primary bibliographic entry see Field 5G. 
W76-00039 


WATER QUALITY-LIMITED APPROACH TO 
EFFLUENT REDUCTION IN PAPER MANU- 
FACTURE, 

National Council of the Paper Industry for Air and 
Stream Improvement, Inc., Kalamazoo, Mich. 
Central-Lake States Regional Center. 

For primary bibliographic entry see Field 5G. 
W76-00048 


THE RECYCLING OF KRAFT BLEACH 
WASTES, 

Montana State Univ., Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5D. 
W76-00051 


CHANGES IN RECIRCULATED WATER IN A 
PAPER MACHINE OVER A SIX DAY PERIOD 
(VERAENDERUNGEN IM KREISLAUFWASSER 


EINER PAPIERMASCHINE WAEHREND 
EINER 6 TAGE-BETRIEBSPERIODE), 

Institut Papiertechnische Stiftung, Munich 
(Germany). 


For primary bibliographic entry see Field SD. 
W76-00053 


CONSIDERATIONS REGARDING OPERATION 
OF PAPER MILLS WITHOUT EFFLUENTS 
(GEDANKEN ZUM ABWASSERLOSEN 
BETRIEV VON PAPIERFABRIKEN), 

Soehne (Julius Schulte) K. G., Duesseldorf-Bilk 
(Germany). 

For primary bibliographic entry see Field 5D. 
W76-00056 


SLUDGE DEWATERING IN EFFLUENT PU- 
RIFICATION PLANTS OF THE PULP AND 
PAPER INDUSTRY WITH SPECIAL 
REFERENCE TO THE TWIN-BELT PRESS 
(SCHLAMMENTWAESSERUNG IN ABWAS- 
SERREINIGUNGS- ANLAGEN DER ZELL- 
STOFF-UND PAPIERINDUSTRIE UNTER 
BESONDERER BERUECKSICHTIGUNG DER 
DOPPELSIEBPRESSE), 

Maschinenfabrik Andritz, A. G. Graz, (Austria). 
For primary bibliographic entry see Field 5D. 
W76-00057 


WATER FOR WYOMING’S COAL, 
Geological Survey, Denver, Colo. 

For primary bibliographic entry see Field 3B. 
W76-00090 


ON THE WASTE WATER TREATMENT 
SYSTEM BY PRESENT LANCY METHOD 
(GENJO NI OKERU RANSHI HOSHIKI NI 
YORU HAISUISHORI SHISUTEMU NI TSUITE), 
For primary bibliographic entry see Field 5D. 
W76-00132 





WASTE WATER DISPOSAL OF PAINTING 
FACTORY AND CLOSED-SYSTEMATIZATION 
(TOSO KOJO NO HAISUI SHORI TO KUROZU- 
DO-SHISUTEMU KA), 

For primary bibliographic entry see Field 5D. 
W76-00133 


ARIZONA ENERGY INVENTORY: A REPORT 
ON THE STATE’S ENERGY POSITION AND 
OUTLOOK TO 1985, 

Arizona Univ., Tucson. Div. of Economic and 
Business Research. 

For primary bibliographic entry see Field 6B. 
W76-00196 


AN ECONOMIC ANALYSIS OF THE PAT- 
TERNS AND TRENDS OF WATER CONSUMP-. 
TION WITHIN THE SERVICE AREAS OF THE 
HONOLULU BOARD OF WATER SUPPLY, 
Hawaii Univ., Honolulu. Water Resources 
Research Center. 

For primary bibliographic entry see Field 6D. 
W76-00275 


WATER-QUALITY REQUIREMENTS FOR THE 
CHEMICAL INDUSTRY, 

Du Pont de Nemours (E. I.) and Co., Wilmington, 
Del. 

For primary bibliographic entry see Field 5D. 
W76-00284 


COOLING TOWERS AND WATER QUALITY, 
Environmental Science and Engineering, Inc., 
Gainsville, Fla. 

For primary bibliographic entry see Field 5B. 
W76-00316 


RECLAMATION OF METAL VALUES FROM 
METAL-FINISHING WASTE TREATMENT 
SLUDGES, 

Battelle Columbus Labs., Ohio. 

For primary bibliographic entry see Field SD. 
W76-00370 


WILL TEXAS HAVE ENOUGH WATER FOR 
THE ELECTRIC UTILITY INDUSTRY, 


Texas Water Development Board, Austin. Opera- | 


tions Div. 
For primary bibliographic entry see Field 6D. 
W76-00421 


CLOSED CIRCUIT PAPER MILL EFFLUENT 
TREATMENT. 

For primary bibliographic entry see Field 5D. 
W76-00496 


3F. Conservation In Agriculture 


THE WATER REGIME, ENZYMATIC ACTIVI- 
TY AND FROST-RESISTANCE OF WINTER 
WHEAT, (IN RUSSIAN), 

Akademiya Nauk SSSR, Moscow. Inst. of Plant 
Physiology. 

O. I. Kolosha, and I. I. Kostenko. 

Dokl Vses Ord Lenina Akad S-Ku Kh Nauk Im V 
I Lenina, No 3, p 11-14, 1973. 


Descriptors: *Wheat, *Enzymes, Frost, Tempera- | 


ture, Freezing, Dehydration, Organic matter. 


Identifiers: Enzymatic activity, Fructofu- 
ranosidase, Protease, Frost-resistant wheat, 
Winter wheat. 


Relationships between the frost-resistance of 
plants, the water regime and the activity of various 
enzymatic systems of seeds of winter wheat were 
established. To a great extent these determined the 
adaptability of plants to unfavorable temperatures. 
The nodes of frost resistant types considerably 
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during freezing temperatures. They were charac- 
terized by low amount of ash and organic materials 
and a large amount of bound water. The activity of 
the hydrolytic enzymes beta-fructofuranosidase 
and proteases was higher in the frost resistant 
types. This was tied to the water regime of the 
cells. Creation of a water deficit at the end of 
spring vegetation increased thé‘frost resistance of 
the winter wheat.--Copyright 1974, Biological Ab- 
stracts, Inc. 

W76-00003 


GROUNDWATER GEOLOGY OF SOUTHWEST 


NEBRASKA GROUND WATER CONSERVA- 
TION DISTRICT, 

Nebraska Univ., Lincoln. Conservation and Sur- 
vey Div. 


For primary bibliographic entry see Field 4B. 
W76-00005 


UPPER CARSON RIVER WATER STUDY, 
WATER YEAR 1973, 

Nevada Agricultural Experiment Station, Reno. 
For primary bibliographic entry see Field 2D. 
W76-00006 


SOIL DETACHMENT FROM CLODS BY SIMU- 
LATED RAIN AND HAIL, 

Agricultural Research Service, Manhattan, Kans. 
For primary bibliographic entry see Field 2J. 
W76-00030 


WATER INTAKE UNDER CENTER-PIVOTS 
FROM TIME-VARYING APPLICATION 
RATES, 

Nebraska Univ. Lincoln. Dept. of Agricultural En- 
gineering. 

J. W. Addink, D. L. Miles, and G. V. Skogerboe. 
Tranactions of the American Society of Agricul- 
tural Engineers, Vol 18, No 3, p 523-528, May- 
June 1975. 4 fig, 3 tab, 14 ref. 


Descriptors: ‘*Irrigation, ‘*Infiltration rates, 
*Sprinkler irrigation, *Rates of application, Appli- 
cation methods, Runoff, Sprinkling, Soils, Irriga- 
tion systems, Model studies, Mathematical 
models, Laboratory tests, Irrigation practices, In- 
filtration, Agriculture. 

Identifiers: *Time-varying application 
Center-pivot irrigation systems. 


rates, 


Design considerations of center-pivot sprinkler 
systems are different than those for conventional 
systems. Stationary sprinkler system design is 
primarily concerned with uniformity of water ap- 
plication. Sprinklers are selected so that applica- 
tion rates do not exceed intake rates. Center-pivot 
systems can easily have good application unifor- 
mities because of continually moving laterals and 
overlapping of many sprinkler patterns. However, 
the application rates of center-pivots sometime ex- 
ceed the intake rates especially towards the end of 
the lateral. Resulting runoff moves from high spots 
and slopes to nearby low spots causing uneven 
water itake. Laboratory and model water-intake 
tests of application-rate patterns designed to 
reduce runoff were reported. Conclusions were: 
(l)forward-skewed application patterns have 
potential for reducing runoff under center pivots 
by 11% or more, and (2)percent reduction of ru- 
noff depends on the slope of the pattern and the 
soil type. (Sims-ISWS) 

W76-00031 


THE RELATIONSHIP BETWEEN SOLAR 
RADIATION, SOIL WATER, AND WATER 
POTENTIAL OF EARS OF WHEAT, 

Lincoln Coll. (New Zealand). Dept. of Plant 
Science. 

C.T. Dougherty. 

New Zealand Journal of Agricultural Research, 
hi i. wg 4, p 459-463, November 1974. 2 fig, 2 
ab, 11 ref. 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Conservation In Agriculture—Group 3F 


Descriptors: *Soil water, 
*Solar radiation, *Wheat, Crop response, Plant 
growth, Irrigation effects, Irrigation, Crop produc- 
tion. 

Identifiers: Water potential of ears of *Kopara’ 
wheat grown in the field with or without irrigation 
were measured by pressure bomb between 0900 
and 1000 h and related to soil water and solar 
radiation. Water potentials of ears from irrigated 
wheat ranged from -2 to -14 bars, and from -8 to - 
27 bars in ears from non-irrigated plots. Ear water 


potentials between 0900 and 1000 h were related to 


soil water percentage and mean solar radiation 
received between 0700 and 0800 h. (Skogerboe- 
Colorado State) 

W76-00150 


EFFECTS OF IRRIGATION AND FERTILISER 
ON THE YIELDS OF ‘ARAWA’, ‘AOTEA’, AND 
*‘KARAMU’ WHEATS, ; 

Lincoln Coll. (New Zealand). Dept. of Plant 
Science. 

C. T. Dougherty, W. R. Scott, R. H. M. Langer, 
and G. Meijer. 

New Zealand Journal of Agricultural Research, 
Vol 17, No 2, p 241-249, May 1974. 3 fig, 5 tab, 30 
ref. 


Descriptors: *Fertilization, *Fertilizers, 
*Irrigation practices, *Wheat, Irrigation effects, 
Plant growth, Nitrogen, Agronomic crops. 


Grain yields of ‘Aotea’, ‘Arawa’, and ‘Karamu’ 
wheats were depressed by irrigation during early 
stages of reproductive development which 
reduced the number of grains per spikelet and 
slowed the rate of reproductive development. 
Nitrogen fertilizer increased the ear population at 
harvest but had little effect on the dry weight or 
leaf area of the tillers during the critical pre-anthe- 
sis stage or on the mean values of the components 
of yield of the ears. There were no interactions 
between fertilizer and irrigation treatments. 
‘Karamu’, a Mexican semi-dwarf, was similar to 
the New Zealand-bred wheats except that it had 
slightly more spikelets per ear and grains per 
spikelet, but it had smaller grains. An antitrans- 
pirant applied to irrigated wheat had no effect on 
any of the components of grain or straw yield. 
Responses were interpreted on the basis that pre- 
anthesis assimilate levels were modified by 
agronomic treatments and affected grain set. 
(Skogerboe-Colorado State) 

W76-00151 


AN ANALYSIS OF A NITROGEN-INDUCED 
DEPRESSION OF YIELD IN IRRIGATED 
*‘KOPARA’ WHEAT, ‘ 
Lincoln Coll. (New Zealand). Dept. of Plant 
Science. 

C. T. Dougherty, and R. H. M. Langer. 

New Zealand Journal of Agricultural Research, 
Vol 17, No 3, p 325-331, August 1974. 2 fig, 7 tab, 
20 ref. 


Descriptors: *Fertilization, *Fertilizers, Moisture 
tension, Nitrogen, *Wheat, Crop response, Plant 
growth. 


Heavy applications of nitrogen fertilizer (200 
kg/ha) applied in early spring to wheat on a 
Wakanui silt loam, in which irrigation was used to 
maintain soil-water levels above -0.5_ bar, 
depressed grain yield by 30%. Poor grain set was 
the main cause of the low yields, but mean grain 
weights were also reduced. Analysis of data in- 
dicated that grain set was probably restricted by 
the availability of carbohydrate during the critical 


pre-anthesis period of floret development. 
(Skogerboe-Colorado State) 

W76-00152 

PREDICTING NITROGEN FERTILIZER 


REQUIREMENTS AFTER LAND LEVELING, 
Agricultural Research Service, Weslaco, Tex. 
J. R. Thomas, M. D. Heilman, and L. Lyles. 


*Moisture tension, : 


Agzonomy Journal, Vol 66, No 3, p 371-374, May- 
June, 1974. 5 fig, 4 tab, 6 ref. 


Descriptors: Fertility, Fertilization, *Fertilizers, 
*Land forming, Land reclamation, Land develop- 
ment, Crop response, *Nitrogen, *Crop produc- 
tion. 


Reduced yields and nutrient-deficient crops on cut 
areas after land leveling are recognized problems. 
The objectives of this study were to determine if 
the variability in crop production between cut and 
fill areas of leveled fields could be minimized 
without overfertilization by adjusting the soils to a 
uniform level of available N based on the soils’ 
capacity to supply N (N index) and to relate the N 
fertilizer requirement to the N index. Five leveling 
methods which resulted in the removal of different 
amounts of top soil were used. Soils from leveled 
and nonleveled areas were incubated and the soils’ 
capacity to supply N were described by a regres- 
sion model. With a 14-day incubation, the non- 
leveled soils supplied N at the rate of 174 kg/ha. 
Therefore, based on the leveled soils’ ability to 
supply N in this time period, sufficient NH4NO3 
fertilizer was applied to establish N levels of 174, 
219, and 263 kg/ha. The leveled fields were 
cropped to forage sorghum. Dry matter forage 
yields, N uptake, and the growth rate during the 
first 19 days of growth were significantly related to 
the N index. (Skogerboe-Colorado State) 
W76-00155 


INFLUENCE OF ORGANIC NITROGEN ON 
SOIL NITROGEN, NODULATION, NITROGEN 
FIXATION, AND YIELD OF SOYBEANS, 

Maryland Univ., College Park. Dept. of Agrono- 


my. 

D. F. Bezdicek, R. F. Mulford, and B. H. Magee. 
Soil Science Society of America Proceedings, Vol 
38, No 2, p 268-273, March-April, 1974. 2 fig, 5 
tab, 17 ref. 


Descriptors: *Fertilization, Nitrogen, Nitrogen 
fixation, *Soybeans, Crop response. 

Identifiers: Nodulation, Organic nitrogen, Rye, 
Soil nitrogen. 


Nitrogen was applied on a previous rye cover crop 
for later determination of the effect of organic N 
on soybean, N2-fixation rate, plant dry matter, N 
uptake, and yield. Nitrogen was applied at 0, 56, 
112, and 224 kg N/ha as NH4NO3 or urea either on 
rye in mid-March or at soybean planting time in a 4 
x 2 x 2 factorial design. In both years of study, N2- 
fixation rate as estimated from acetylene reduc- 
tion was reduced throughout the season by in- 
creased fertilization rate. For 1 year, interactions 
shows that N2-fixation rate and nodule mass were 
stimulated late in the season from increased N fer- 
tilizer appled to the rye but not at soybean plant- 
ing. Interactions between NH4NO3 and urea and 
time of application showed that NH4NO3 as com- 
pared with urea applied on rye significantly in- 
creased soybean dry matter, N uptake, and yield. 
Urea applied at planting increased these paramters 
in comparison with NH4NO3. The observed in- 
creases in dry matter, N uptake and yield from 
rye-applied NH4NO3 were not acccmpanied by a 
corresponding increase in N2-fixation rate or 
nodule mass. This would suggest that the N2 fixing 
system was not responsible for the increase of dry 
matter, N-uptake, and yield. Soil organic N was 
not measurably influenced by the treatments im- 
posed. (Skogerboe-Colorado State) 

W76-00157 


SURFACE IRRIGATION, 

California Univ., Davis; and Food and Agriculture 
Organization of the United Nations, Rome (Italy) 
Land and Water Development Div. 

L. J. Booher. 

Food and Agriculture Organization of the United 
Nations, Rome, Agricultural Development Paper 
No 95, 1974. 174 p, 83 fig, 24 tab, 70 ref. 











Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3F—Conservation In Agriculture 


Descriptors: *Irrigation, *Distribution systems, 
*Irrigation systems, *Surface irrigation, *Water 
supply, Irrigation practices, Flood irrigation, Fur- 
row irrigation, Border irrigation, Irrigation canals, 
Irrigation design, Irrigation ditches, Water 
sources, Arable land, Water requirements, 
Moisture content, Land use, Pipes, Crop produc- 
tion, Soil water movement. 

Identifiers: Tricle irrigation, Irrigated soils, Land 
preparation. 


Although only 15 to 20 percent of the world’s crop 
land is under irrigation, the production from ir- 
rigated land amounts to as much as 30 to 40 per- 
cent of total world agricultural output. Surface 
systems comprehensive survey of all the several 
existing surface systems. Their combination in this 
volume makes possible the study and comparison 
of the various parameters of soil, water supply, 
topography and cropping possibilities of these 
systems, as well as their technical requirements, 
practical application and costs; useful knowledge 
in the selection and planning of an irrigation 
scheme. (Robinett-Arizona) 

W76-00192 


THE EFFECTS OF CLIMATE ON WATER USE 
IN CANTERBURY IRRIGATION SCHEMES, 
Department of Agriculture, Ashburton (New Zea- 
land). Winchmore Irrigation Research Station. 

For primary bibliographic entry see Field 2G. 
W76-00194 


EVALUATION OF AN OVER-EXTENDED 
SPRINKLER IRRIGATION SYSTEM, 
Department of Agriculture, 
(Saskatchewan). Research Station. 
H.C. Korven, and J. K. Wiens. 
Canadian Agricultural Engineering, Vol 16, No 2, 
p 51-57, December 1974. 4 fig, 6 tab, 7 ref. 


Saskatoon 


Descriptors: *Sprinkler irrigation, *Irrigation 
practices, Irrigation systems, Evaluation, Con- 
sumptive use, Cost analysis, Crop production. 


Maximum production under irrigation requires a 
system with the capacity to meet the peak water 
requirements of the plant. Surface irrigation 
systems, particularly the border dyke method fed 
by gravity water, are designed and operated so 
that elapsed time required to irrigate a field 
(Irrigation cycle) is much shorter than the elapsed 
time between irrigations (Irrigation interval). 
Sprinkler irrigation systems, irrigatin interval is 
used for the irrigation cycle. The main reason for 
this is one of economics. The cost of the system is 
decreased as more of the available irrigating time 
is used for irrigating. The purpose of this study 
was to examine the yields and economic ramifica- 
tions of using a sprinkler irrigation over a larger 
area than that determined by the normal criterion 
of designing the system to meet peak water 
requirements. (Skogerboe-Colorado State) 
W76-00198 


IMPROVEMENT OF WATER APPLICATION 
OF SELF-PROPELLED SPRINKLER IRRIGA- 
TION SYSTEMS, 
Oklahoma State Univ., 
Agricultural Engineering. 
A. D. Barefoot. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-245 762, 
$3.25 in paper copy, $2.25 in microfiche. Comple- 
tion Report, (1975). 17 p, 3 fig, 7 tab, 10 ref. 
OWRT A-040 OKLA(1). 14-31-0001 -4036. 


Stillwater. Dept. of 


Descriptors: *Irrigation systems, *Sprinkler irriga- 
tion, ‘Uniformity coefficient, Trafficability, 
*Evapotranspiration, Evaporation, Winds, Root 
zone, *Oklahoma. 

Identifiers: Center-pivot sprinkler irrigation. 


The number of center-pivot sprinkler irrigation 
systems is increasing in the central Great Plains. 


The reason for this increase are their labor-saving 
advantages and versatility. The system’s ability to 
irrigate rolling terrain with a wide range of applica- 
tion depths accounts for its versatility. The objec- 
tives of this project were to evaluate the depth and 
uniformity of application of a center-pivot system 
and to determine the depth of water stored in the 
crop root zone, evaporation losses and trafficabili- 
ty problems of a typical system during field condi- 
tions. Data were collected from a 1300 foot, elec- 
trically driven system. Both size and spacing of the 
nozzle heads are varied to obtain desired applica- 
tion rates on this system. The soil type was sand 
and the crop was peanuts. The average coefficient 
of uniformity was 85.2 with a standard deviation of 
2.48. The uniformity appeared to decrease linearly 
with wind speed for the range tested. The average 
value of evapotranspiration was 0.186 inches per 
day for the entire growing season. The average 
evaporation loss was 15.5 percent with 20.4 per- 
cent occuring during daytime irrigations and 10.6 
percent at night. No trafficability problems were 
encountered on the sandy soil. Five systems were 
tested in the Oklahoma Panhandle. The systems 
varied in both design and lengths. Three of the 
systems were electrically powered and two were 
water driven. The average coefficient of uniformi- 
ty for the five systems was 81.7. Only minor trac- 
tion problems were observed in the clay loam or 
loam soils. 

W76-00200 


FERTILIZER APPLICATION RATES AND 
NITRATE CONCENTRATIONS IN ILLINOIS 
SURFACE WATERS, 

Washington Univ., St. Louis, Mo. Center for the 
Biology of Natural Systems. 

For primary bibliographic entry see Field 5B. 
W76-00290 


COST OF PRODUCING CROPS IN THE IR- 
RIGATED SOUTHWEST: PART III - NEVADA, 
Aricona Univ., Tucson. Dept. of Agricultural 
Economics. 

N.G. Wright, E. R. Barmettler, T. M. 
Stubblefield, and D. A. Swope. 

University of Arizona, Agricultural Experiment 
Station, Technical Bulletin 217, June, 1975. 28 p, 1 
fig, 15 tab, 2 ref, 15 append. 


Descriptors: *Cost comparisons, *Estimated 
costs, *Farm management, *Crop production, 
*Irrigation, Costs, Comparative costs, Prices, 
*Nevada, Agriculture, Alfalfa, Arable land, 
Cereal crops, Crops, Farm prices, Hay, Irrigated 
land, Irrigation efficiency, Southwest U-S., 
Budgeting, Semiarid lands. 


Costs of producing crops in Nevada were deter- 
mined in such a manner as to be comparable with 
similar costs in other states. A synthetic budgeting 
method was used, and costs were based on the 
more efficient uses of agricultural inputs, at 1972 
prices. Of the approximate 500,000 acres of ir- 
rigated cropland in Nevada, in 1970 and 1971, 
about 88 percent was hay, 4 percent alfalfa seed, 
and about 6 percent grain. Production cost esti- 
mates for alfalfa hay in northeastern Nevada were 
$33.80/ton, in western Nevada $31.81, and $31.87 
in southern Nevada. The northeast was the highest 
cost area, producing hay and small grains to feed 
livestock through the winter. There was not 
enough difference in cost among areas to en- 
courage any production shift from one area to 
another. (Robinett-Arizona) 

W76-00383 


INTERIM REPORT ON DEVELOPMENT OF A 
HAND OPERATED WATER PUMP FOR 
DEVELOPING COUNTRIES, 

Battelle Columbus Lab., Ohio. 

For primary bibliographic entry see Field 8C. 
W76-00420 


20 





CONSEQUENCES OF WASTE DISPOSAL ON 


LAND, 
Agricultural Research Service, St. Paul, Minn. Soil 


and Water Conservation Research Div. 
For primary bibliographic entry see Field 5E. 
W76-00427 


PRINCIPLES OF NUTRIENT CONTROL FOR 


AGRICULTURAL WASTEWATERS, 

Cornell Univ., Ithaca, N.Y. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field SB. 
W76-00431 


THE EFFECT OF SOIL MOISTURE ON CON- 
TENT OF VARIOUS FRACTIONS OF PROTEIN 
NITROGEN IN PLANTS, (IN AZERBAIJANI- 
AN), 

B. , Guseinov, and G. A. Rzaev. 

Izv Akad Nauk Az SSR Ser Biol Nauk., No 3, p7- 
10. 1972. 


Descriptors: *Soil moisture, *Proteins, *Nitrogen, 
*Wheat, Beans, Moisture content, *Crop produc- 
tion, Crop response. 

Identifiers: *Kidney beans. 


Under vegetative conditions the authors observed 
the effect of soil moisture (Minimal, normal and 
increased) on protein nitrogen fraction retention in 
wheat and kidney bean. Minimal and increased 
moisture had a negative effect, lowering the reten- 
tion of protein fractions. Increased moisture of the 
soil has a particularly negative effect as compared 
to minimal and normal moisture. In wheat during 
optimal moisture there is an increase in 
hydrophilous colloids and their hydration and a 
higher yield of grain. In plants grown on insuffi- 
cient and overabundant soil moisture no correla- 
tion was found between hydrophilous colloids and 
yield and moisture of the soil.--Copyright 1974, 


Biological Abstracts, Inc. 
W76-00450 


PREDICTION OF PLANT RESPONSE TO FER- 
TILISERS BY MEANS OF SOIL TESTS, 
Department of Agriculture, Mosgiel (New Zea- 
land). Invermay Agricultural Research Center. 

J. L. Grigg, and R. C. Stephen. 

New Zealand Journal of Agricultural Research, 


Vol 17, No 1, p 31-40, February 1974. 1 fig, 7 tab, 
15 ref. 


Descriptors: *Fertilizers, *Fertilization, *Crop 
response, *Soil tests, Wheat, Phosphate, Crop 
production, Plant growth. 


Data from 82 rates-of-fertilizer trials on wheat, in 
which double superphosphate was the source of 
phosphate, were used to evaluate the predictabili- 
ty of grain yield responses from soil-test measure- 
ments. Yield data were reduced to single values 
for correlations with soil phosphorus tests by cal- 
culating (a) relative yields % and (b) the first prin- 
cipal components of the yield response. Regres- 
sion of these parameters on values from eight dif- 
ferent soil tests, using a quadratic model in the 
Square root scale, showed that the Olsen soil test 
modified to 16-h extraction and a soil: solution 
ratio of 2.2 ml: 100 ml accounted for more varia- 
tion than other soil tests examined. The correla- 
tions with soil tests were closer for the relative 
yields than for the first principal components. 


(Skogerboe-Colorado Staie) 
W76-00491 
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4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A. Control Of Water On The 
Surface 


ANALYSIS OF FLOW THROUGH 
TION, 

Florida Univ., Gainesville. Dept. 
Coastal Engineering. 

S. Petryk, and G. Bosmajian, III. 
Journal of the Hydraulics Division, Proceedings of 
American Society of Civil Engineers, Vol 101, No 
HY7, Paper 11457, p 871-884, July 1975. 9 fig, 15 
ref, 2 append. 


VEGETA- 
of Civil and 


Descriptors: *Vegetation, 
*Open channel flow, Flow resistance, Flow 
around objects, Flow friction, Aquatic weeds, 
River flow, Streamflow, Mannings equation, 
Drag, Flood plains, Roughness coefficient, Model 
studies, Channels. 

Identifiers: Flow through vegetation, Vegetation 
density, Vegetation roughness. 


*Vegetation effects, 


The Manning n value was quantitatively evaluated 
for flow in heavily vegetated channels. Momentum 
analysis showed that the composite n value as a 
function of flow depth is dependent on the bottom 
roughness and the density of vegetation. In some 
cases, the vegetation density can be evaluated 
directly from physical measurements of the 
vegetation. However, in most situations, it must 
be evaluated indirectly from limited field data. The 
results showed that the n value increases in pro- 
portion to two-thirds power of the hydraulic radius 
for conditions where the vegetation density is a 
constant over the flow depth. Field application of 
the flow resistance model were described for pro- 
jects concerned with flood routing, backwater 
computations, extension of rating curves, channel 
improvement work, and _ erosion control. 
(Terstriep-ISWS) 

W76-00015 


INTERDISCIPLINARY STUDIES OF LARGE 
RESERVOIRS IN AFRICA, 

Colorado Univ., Boulder. 

G. F. White. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
i973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
Sa New York, NY, p 63-85, 1975. 3 fig, 2 tab, 5 
ref. 


Descriptors: *Water resources, *Reservoirs, 
*Africa, Effects, Social impacts, Rivers, 
Ecosystems, United Nations, Design, Operations, 
Mathematical models. 

Identifiers: *Interdisciplinary studies, *Man-made 
lakes, Impact analysis, Prediction, Salvage stu- 
dies, Agencies. 


The need to salvage maximum social benefits from 
Teservoirs previously constructed primarily for 
hydroelectric power purposes initiated four inter- 
disciplinary investigations of the effects of man- 
made lakes in Africa, under way since the mid- 
1960’s. The reservoirs are the Kariba on the Zam- 
bezi, the Nasser on the Nile, the Kainji on the 
Niger, and the Volta on the Volta River. In each 
case, the United Nations Development Pro- 
gramme joined with the responsible national group 
to support investigations which included the as- 
sessment of likely effects of the reservoir on social 
systems and the alternative measures open to deal 
with such effects. The principal effects included 
dislocation, human health, agricultural productivi- 
ty, fishing, wildlife resources, and recreation. The 
major disciplines involved in the resulting scien- 
tific investigations included anthropology, aquatic 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 
Control Of Water On The Surface—Group 4A 


biology, terrestrial biology, fisheries, economics, 
geography, engineering, limnology, and sociology. 
Among the pr enc tered in carrying out 
such investigations effectively were the divisions 
of administrative authorities, the conflicts among 
responsible local and national agencies, the lack of 
a language for scientific communication, the dif- 
ficulty of relating basic investigations to the likely 
application of results, and the transitory nature of 
Seren (See also W76-00060) (Bell-Cor- 
ne 

W76-00065 





DISCUSSION (OF, ‘INTERDISCIPLINARY STU- 
DIES OF LARGE RESERVOIRS IN AFRICA,’ 
BY G. F. WHITE), 

Engineering-Science, Inc., Cincinnati, Ohio. 

R. M. Males. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 86-94, 1975. 


Descriptors: *Communication, *Information 
exchange, *Water resources, Africa, Evaiuation, 
Value, Projects, Ethics, Reservoirs. 

Identifiers: *Interdisciplinary studies, Salvaging, 
Reporting. 


Males discusses the character and value of com- 
munication about interdisciplinary studies and 
makes recommendations for what he feels should 
be communicated. He uses White’s paper, 
‘Interdisciplinary Studies of Large Reservoirs in 
Africa,’ to elucidate and support his own conten- 
tions. At present, the majority of knowledge in in- 
terdisciplinary studies is experimental; since it is 
difficult to comment on others’ experiential 
knowledge, a major effort should be to discover 
what can legitimately be talked about in this field. 
Considered are the ethics of work and reporting in 
this field; also considered are traditional discipli- 
nary studies and reporting. Meaningful inter- 
disciplinary studies of significant problems in- 
volve the question of distribution of power, both 
within political/social institutions and 
between/within disciplines. White discusses the 
difficulties of keeping project team members 
problem-, rather than process-, oriented. White’s 
experiences support Males’ contention that ac- 
cording all disciplines equal status and making all 
efforts group, or team, efforts, is not workable. 
White’s points on reliability of analysis and routes 
to goals cannot be overemphasized. Males 
criticizes that White gives unfamiliar references (a 
problem inherent in interdisciplinary reporting) 
and uses figures (diagrams) not of his own crea- 
tion. Three basic arenas for communica- 
tion/information transfer relative to interdiscipli- 
nary studies are: (1) awareness of what we are 
doing (i.e., social optimum); (2) development of 
guiding principles and unifying concepts; and (3) 
tools (hardware, software, and people). (See also 
W76-00060) (Bell-Cornell) 

W76-00066 


INTERDISCIPLINARY MODELING OF LIM- 
NOLOGICAL ASPECTS OF THE GREAT 
LAKES, 
Great Lakes Basin Commission, Ann Arbor, 
Mich. 
For primary bibliographic entry see Field 2H. 

10067 


AN ASSESSMENT OF UNIVERSITY INTER- 
DISCIPLINARY RESEARCH: THE WISCONSIN 
RIVER AND THE LOWER FRASER RIVER 
WATER QUALITY STUDIES, 

British Columbia Univ., Vancouver. Westwater 
Research Centre. 

For primary bibliographic entry see Field 5G. 
W76-00077 
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DISCUSSION (OF, ‘AN ASSESSMENT OF 
UNIVERSITY INTERDISCIPLINARY 
RESEARCH: THE WISCONSIN RIVER AND 
THE LOWER FRASER RIVER WATER QUALI- 
TY STUDIES,’ BY A. H. J. DORCEY AND I. K. 
FOX), 

Colorado Univ., 
Science. 

For primary bibliographic entry see Field 5G. 
W76-00078 


Boulder. Inst. of Behavioral 


CEDAR CREEK AT CEDARTOWN, GEORGIA-- 
FLOOD FLOW CHARACTERISTICS AT 
BRIDGE SITE OF GEORGIA AVENUE RELO- 
CATION (SUPPLEMENT TO OPEN-FILE RE- 
PORT 75-46), 

Geological Survey, Doraville, Ga. 

M. Price. 

Open-file report 75-332, July 1975. 6 p, 3 fig, 1 tab. 


Descriptors: *Flood data, *Flood frequency, 
*Flood forecasting, *Highway relocation, 
*Georgia, Hydrologic data, Streamflow, Flow 
characteristics, Flood plains, Road construction, 
Planning. 

Identifiers: Cedartown(Ga), *Cedar Creek(Ga). 


This report shows changes made after the May 
1974 U. S. Geological Survey open-file report 75- 
46 ‘Cedar Creek at Cedartown, Georgia, Flood- 
flow Characteristics at Georgia Avenue, Reloca- 
tion and Canal Street Extension,’ prepared at the 
request of the Georgia Department of Transporta- 
tion. The original report described the hydraulic 
characteristics of the Georgia Avenue relocation 
as constructed in April 1974, and evaluated the ef- 
fects of three proposed changes in roadway grades 
at this crossing. The purpose of the change in the 
roadway and side road grades is to reduce the 
backwater effect of the highway crossing so that 
the 5-year flood (6,700 cfs) will produce backwater 
less than 0.1 foot and the 50-year flood (13,000 cfs) 
will produce backwater less than 0.5 foot. The 
backwater effect of the April 4, 1974 flood (12,700 
cfs) was determined from field surveys and is used 
as the approximate 5-year flood because availabili- 
ty of accurate field data. The 50-year flood was 
estimated to be 13,200 cfs from a frequency curve. 
(Woodard-USGS) 

W76-00084 


SMALL-STREAM FLOOD INVESTIGATIONS 
IN MINNESOTA, OCTOBER 1958 TO SEP- 
TEMBER 1973, 

Geological Survey, St. Paul, Minn. 

For primary bibliographic entry see Field 7C. 
W76-00085 


WATER-QUALITY RECORDS FOR SELECTED 
RESERVOIRS IN TEXAS, 1972-73 WATER 
YEARS, 

Geological Survey, Austin, Tex. 

For primary bibliographic entry see Field 7C. 
W76-00086 


SIMULATION OF WATER-AND  VAPOR- 
DOMINATED HYDROTHERMAL _~ RESER- 
VOIRS, 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 2A. 
W76-00087 


WATER FOR WYOMING’S COAL, 
Geological Survey, Denver, Colo. 

For primary bibliographic entry see Field 3B. 
W76-00090 


WATER RESOURCES OF GOVE, LOGAN, AND 
WALLACE COUNTIES, WEST-CENTRAL KAN- 
SAS, 

Geological Survey, Lawrence, Kans. 

For primary bibliographic entry see Field 7C. 
W76-00093 








Field 4— WATER QUANTITY MANAGEMENT AND CONTROL 
Group 4A—Control Of Water On The Surface 


WATER RESOURCES OF WISCONSIN-UPPER 
WISCONSIN RIVER BASIN, 

Geological Survey, Madison, Wis. 

For primary bibliographic entry see Field 7C. 
W76-00094 


WATER MANAGEMENT MODEL IN FLORIDA 
FROM ERTS-1 DATA, 

Geological Survey, Miami, Fla. 

For primary bibliographic entry see Field 7B. 
W76-00096 


SURFACE WATER SUPPLY OF THE UNITED 
STATES, 1966-70: PART 2. SOUTH ATLANTIC 
SLOPE AND EASTERN GULF OF MEXICO 
BASINS--VOLUME 2. BASINS FROM 
OGEECHEE RIVER TO CARRABELLE RIVER. 
Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-00100 


SURFACE WATER SUPPLY OF THE UNITED 
STATES, 1966-70: PART 12. PACIFIC SLOPE 
BASINS IN WASHINGTON--VOLUME 2. UPPER 
COLUMBIA RIVER BASIN. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-00101 


HYDROLOGY OF THE SALT RIVER AND ITS 
RESERVOIRS, CENTRAL ARIZONA, 

Arizona State Univ., Tempe. 

For primary bibliographic entry see Field 2H. 
W76-00189 


INFLUENCE OF PRECIPITATION 
PERENNIAL GRASS PRODUCTION IN 
SEMIDESERT SOUTHWEST, 

Forest Service (USDA), Tucson, Ariz. Rocky 
Mountain Forest and Range Experiment Station. 
D.R. Cable. 

Ecology, Vol 56, p 981-986, Summer, 1975. 1 fig, 4 
tab, 13 ref. 


ON 
THE 


Descriptors: *Semiarid climates, *Range grasses, 
*Rainfall, *Water requirements, *Plant growth, 
*Southwest U. S., *Arizona, *Grasses, Grass- 
lands, Deserts, Range management, Wet seasons, 
Meteorology, Weather, Water supply, Shrubs, 
Mesquite, Desert plants. 

Identifiers: *Perennial grasses, Santa Rita Experi- 
mental Range(Ariz), Grass production, Perennial 
grass production, Rainfall effects. 


Perennial grass production in the semidesert grass- 
shrub type was dependent primarily on current 
summer rainfall and previous interaction effect, 
not a direct effect. The best overall relationship in- 
volved current August rainfall, previous June 
through September rainfall, and the interaction 
product of these two. However, an interaction 
product alone yielded estimates essentially as 
good as the multiple regression, and explained 
64%-91% of the year-to-year variability in grass 
production. Winter precipitation had no consistent 
effect on perennial grass production the following 
summer. The depressing effect of mesquite on 
perennial grass production was most noticeable at 
low rainfall levels, and became minor at high rain- 
fall levels. (Robinett-Arizona) 

W76-00195 


EVALUATION AND IMPLEMENTATION OF 
URBAN DRAINAGE PROJECTS, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

N.S. Grigg. 

Journal of the Urban Planning and Development 
Division, Proceedings of ASCE, Vol 101, UP1, p 
61-75, May, 1975. 6 fig, 1 tab, 32 ref, append. 


Descriptors: *Urban drainage, *Cities, *Flood 
control, *Project planning, Cost-benefit analysis, 
Urbanization, Drainage systems, Administration, 
Decision making, Financing. 


The service that urban drainage and flood control 
systems (UDFC) provide to urban areas has three 
basic components: flood control; convenience 
drainage; and, environmental sanitation. Since this 
service is provided by local governments it must 
compete for public funding with other more visible 
programs such as education, transportation, and 
public safety. This paper details the practical 
aspects of evaluating an urban drainage and flood 
control project. The evaluation problem must con- 
sider the merit of individual UDFC systems, the 
ranking of competing UDFC projects, the optimal 
investment timing, and the incidence of UDFC 
benefits and costs. UDFC systems are considered 
to be either minor-systems, which provide for the 
drainage of frequent runoff events, or major 
systems, which provide for the rarer and more 
severe events. Financial savings can be realized by 
cities which use valid and incisive evaluation 
techniques in the planning, programming and 
budgeting steps of urban drainage and flood con- 
trol projects. (Orr-FIRL) 

W76-00201 


THE TERASSPERC-A PROPOSED SI UNIT FOR 
THE FREQUENCY OF RECURRENCE OF A 
HYDROLOGICAL EVENT, 

Bradford Univ. (England). Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 7A. 
W76-00297 


A MATHEMATICAL MODEL FOR FORECAST- 
ING THE FLOW OF THE SOLA RIVER, 

Gdansk Technical Univ. (Poland). 

For primary bibliographic entry see Field 2A. 
W76-00298 


FINITE ELEMENT SIMULATION OF FLOOD 
HYDROGRAPHS, 

Virginia Polytechnic Institute and State Universi- 
ty, Blacksburg. Dept. of Agricultural Engineering. 
For primary bibliographic entry see Field 2E. 
W76-00303 


SKEW INPUTS AND THE HURST EFFECT, 

Ain Shams Univ., Cairo (Egypt). 

A.A. Anis, and E. H. Lloyd. 

Journal of Hydrology, Vol 26, No 1/2, p 39-53, 
July 1975. 3 tab, 9 ref. 


Descriptors: ‘*Statistical 
storage, *Withdrawal, *Time series analysis, 
*Analytical techniques, Distribution patterns, 
Hydrologic data, Frequency, Inflow, Model stu- 
dies, Geophysics. 

Identifiers: *Hurst effect, Skew inputs. 


methods, *Reservoir 


Hurst plotted values of logarithms of rescaled 
Hurst range versus the logarithm of years of 
record, n, and determined an expression for this 
range by passing the fitted line through the origin. 
The results would have been more general if the 
intercept had been kept independent of the Hurst 
exponent and allowed to vary from one set of data 
to the other. For models in which annual flows are 
identically distributed independent random varia- 
bles, the logarithm of range varies with the 
logarithm of n only for rather large values of n, the 
slope of the line being 0.5. Extrapolation backward 
of the fitted line yields an intercept independent of 
the Hurst exponent. The conformity of a mathe- 
matical model to Hurst’s empirical law is not 
determined by its asymptotic properties but rather 
by its behavior over the relevant interval of finite 
n-values, say 100 to 1000 years. For gamma-dis- 
tributed inflows with appropriate shape parame- 
ter, the adjusted range of cumulative sums has a 
local Hurst exponent in the neighborhood of 0.75 
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over the desired time interval. Attention was 


drawn to the desirability of investigating whether a 
similar result might hold for the rescaled range for 
these inputs. (Singh-ISWS) 

W76-00317 


A STUDY OF THE MEXICAN DUCK (ANAS | 


DIAZI) IN SOUTHEASTERN ARIZONA, 
Arizona Game and Fish Dept., Phoenix. 

For primary bibliographic entry see Field 2I. 
W76-00381 


OUTDOOR RECREATION IN THE SALT- 
VERDE BASIN OF CENTRAL ARIZONA: DE- 
MAND AND VALUE, 

Arizona Univ., Tucson. Dept. of Agricultural 
Economics. 

For primary bibliographic entry see Field 6B. 
W76-00382 


WATER AND THE WEST: THE COLORADO 


RIVER COMPACT AND THE POLITICS OF 
WATER IN THE AMERICAN WEST, 

California Univ., Los Angeles. Dept. of History. 
For primary bibliographic entry see Field 6E. 
W76-00384 


HYDROLOGY AND CHARACTERISTICS OF 
FEEDLOT RUNOFF, 

Agricultural Research Service, Lincoln, Nebr. 
For primary bibliographic entry see Field 5B. 
W76-00435 


4B. Groundwater Management 


GROUNDWATER GEOLOGY OF SOUTHWEST 
NEBRASKA GROUND WATER CONSERVA- 
TION DISTRICT, 

Nebraska Univ., Lincoln. Conservation and Sur- 
vey Div. 

G.J. Leonard, and P. W. Huntoon. 

Nebraska Water Survey Paper No 37, May 1974. 
37 p, 16 fig, 3 tab, 19 ref. 


Descriptors: *Groundwater, *Irrigation, 
*Hydrogeology, *Nebraska, Aquifers, Water 
table, Water levels, Wells, Irrigation wells, 


Groundwater availability, Groundwater resources, 
Climatology, Rainfall, Temperature, Drawdown, 
Hydrulic conductivity, Transmissivity, 
storage, Streamflow, Water supply, Agriculture. 
Identifiers: Chase County(Neb), Dundy Coun- 
ty(Neb). 


Use of groundwater for irrigation in Chase and 
Dundy counties, Nebraska, has increased tremen- 
dously during the past two decades. At the time of 


Water © 


an earlier study (1953), less than 70 irrigation wells | 


had been drilled in the area; but when this study 


was made (1973), nearly 1000 irrigation wells had | 
been registered. The Ogallala Formation of | 


Pliocene age is the source of virtually all the water 
pumped; alluvial deposits supply the 
remainder. An estimated 177,000 acre-feet of 
water was pumped for irrigation in 1973. Ground- 
water withdrawals to date have caused the water 
table to decline more than 10 feet in two areas, one 
in the vicinity of Chase and Lamar in Chase Coun- 
ty and the other in north-central Dundy County. 
Because water levels have lowered throughout a 
large part of the area drained by Frenchman 
Creek, the point at which the creek becomes a live 
stream has migrated downstream and the base 
flow of the creek has decreased. Part of the lcwer- 
ing of water levels is probably due to less-than- 
normal precipitation in recent years. (Sims-ISWS) 
W76-00005 


THE SOLUBILITY OF FERRIC OXYHYDROX- 
IDES IN NATURAL WATERS, 

Kansas State Univ., Manhattan. Dept. of Geology. 
For primary bibliographic entry see Field 2K. 
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W76-00011 


GROUND-WATER QUALITY IN THE SHIRAZ 
BASIN, SOUTH IRAN, 

Tehran Univ., (Iran). School of Engineering. 

For primary bibliographic entry see Field 2K. 
W76-00012 


A HELE-SHAW ANALOG STUDY OF THE 
SEEPAGE OF GROUNDWATER RESTING ON 
ASLOPING BED, 
Cambridge Univ., 
Biology. 

Jor primary bibliographic entry see Field 2F. 
W76-00025 


(England). Dept. of Applied 


TRANSIENT WELL-FLOW IN AN UNCON- 
FINED-CONFINED AQUIFER SYSTEM, 

Indian Inst. of Tech., Madras. Hydraulic En- 
gineering Lab. 

M.H. A. Khader, and M. K. Veerankutty. 

Journal of Hydrology, Vol 26, No 1/2, p 123-140, 
July 1975. 8 fig, 2 tab, 21 ref. 


Descriptors: *Groundwater, *Unsteady flow, 
*Confined water, *Mathematical studies, 
Aquifers, Drawdown, Aquifer testing, Numerical 
analysis, Potentiometric level, Equations, 
Groundwater movement, Water wells, Wells, 
Mathematics, Hydraulic properties, Laplaces 
equation, Dual system, Water table. 

Identifiers: Type curves, Drawdown distribution, 
Multi-layered aquifers. 


Equations for transient flow to a well penetrating 
two aquifers--a water table aquifer overlying a 
confined aquifer--were derived. Two cases were 
considered for analysis. In the first case, flow 
towards a well of zero discharge with different ini- 
tial heads was analyzed. In the second case, the 
solution was obtained for a well penetrating two 
aquifers with a constant discharge and identical in- 
itial heads. Schapery’s method of inversion for 
Laplace transform was used in the analysis. Solu- 
tions of these two cases were combined to obtain 
general solutions for different field conditions. 
From the equations derived, it was also possible to 
calculate the contributions from _ individual 
aquifers to the total discharge. Important results of 
the analysis were given in tables and charts using 
the usual range of values of different parameters. 
(Prickett-ISWS) 

W76-00029 


ENVIRONMENTAL MONITORING: A NEW 
REQUIREMENT FOR THE MINING INDUS- 
TRY, 

For primary bibliographic entry see Field 5A. 
W76-00037 


INTERDISCIPLINARY APPROACH 
GEOTHERMAL DEVELOPMENT, 
Bureau of Reclamation, Boulder City, Nev. Re- 
gions. 

M. K. Fulcher. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 194-208, 1975. 


TO 


Descriptors: *Geothermal studies, *Water 
tesources development, *Environmental effects, 
Water supply, Saline water, Drilling, Subsidence, 
Water quality, Energy, Electric power, Ecology, 
Brines, Wells, Alternative planning, Colorado 
River. 

Identifiers: *Interdisciplinary analysis, *Imperial 
an Naat Production water, Bureau of Recla- 
mation 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Groundwater Management—Group 4B 


Geothermal systems provide the potential to meet 
pressing water and power demands of the near fu- 
ture. Considered is the study and development of 
geothermal resources, focusing on the necessity 
for broad interdisciplinary analysis. To relate the 
need for an interdisciplinary approach to a specific 
case, the Bureau of Reclamation’s geothermal 
resources investigation in Imperial Valley, Califor- 
nia is described. In the Imperial Valley, and in the 
vast majority of know geothermal deposits, heat is 
stored as hot fluid, providing the potential for 
economical new supplies of fresh water through 
desalting, concurrent with the production of elec- 
tricity. The Bureau’s <¢ t for develop 
here involves three stages. Stage one would, 
through extensive geological, geophysical, and 
water chemistry investigations, determine the 
potential and extent of the geothermal resource. 
Stage two would demonstrate the feasbility of a 
large-scale development. In the third state, large- 
scale development, the flows of the Colorado 
River would be augmented by as must as 2.5 mil- 
lion acre-feet of desalted water annually with elec- 
tric power production of about 10,000 megawatts. 
Considered is the broad spectrum of technical, en- 
vironmental, and social factors involved in such a 
development plan. A lead agency can continually 
coordinate the comprehensive, interdisciplinary 
input. Thus, a true evaluation can be made of the 
cumulative impacts resulting from geothermal 
resource development. Insights from _ all 
disciplines are essential for most effective 
development and for a realistic and comprehen- 
sive perspective of alternatives. (See also W76- 
00060) (Bell-Cornell) 

W76-00070 





DISCUSSION (OF, ‘INTERDISCIPLINARY AP- 
PROACH TO GEOTHERMAL DEVELOP- 
MENT,’ BY M. K. FULCHER), 

California Univ., Los Angeles. 

E. A. Engelbert. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 209-219, 1975. 


Descriptors: *Geothermal studies, *Planning, 
*Regions, Economics, Social aspects, Legal 
aspects, Water policy, Energy, Costs, Research 
and development, Coordination, Effects, 
*California. 

Identifiers: *Interdisciplinary analysis, *Imperial 
Valley(Cal), Environmental impact statements. 


In response to M. K. Fulcher’s paper, Engelbert 
focuses upon the need for social-economic analy- 
sis concerning policies that should govern geother- 
mal resources development in southeastern 
California before major development gets under 
way. Engelbert recommends this approach over 
that of Fulcher, who concentrates on socio- 
economic analysis of what the after-consequences 
may be. According to Engelbert, it is the policies 
which will govern the commencement of large- 
scale geothermal development which will in turn 
greatly determine the subsequently ensuring un- 
desirable socio-economic impacts. Considered 
herein are some of the major policy issues which 
urgently need to be pursued and answered. In- 
cluded are legal considerations, development poli- 
cies, energy policy, water policy, and regional 
planning and coordination. The author is in full 
agreement with Fulcher’s statement that ‘the in- 
sights from all disciplines are essential for most ef- 
fective development and for a realistic and com- 
prehensive perspective of alternatives’. Most criti- 
cal for public policy now, believes Engelbert, is 
sorting out priorities and options before major 
development begins so that the nation will derive 
optimum benefits from this resource. (See also 
Ww76- thea Cornell) 

W76-00071 
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STRESS DETERMINATION BY HYDRAULIC 
FKACTURING IN SUBSURFACE WASTE IN- 
JECTION, 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field SE. 
W76-00089 


THE DETERMINATION OF SPECIFIC FORMS 

OF ALUMINUM IN NATURAL WATERS, 

Geological Survey, Menlo Park, Calif. 

For primary bibliographic entry see Field 5A. 
-00091 


GEOLOGIC MAP SHOWING SPRINGS RICH IN 
CARBON DIOXIDE OR CHLORIDE IN 
CALIFORNIA, 

Geological Survey, Menol Park, Calif. 

For primary bibliographic entry see Field 7C. 
W76-00092 


WATER RESOURCES OF GOVE, LOGAN, AND 
WALLACE COUNTIES, WEST-CENTRAL KAN- 
SAS, 

Geological Survey, Lawrence, Kans. 

For primary bibliographic entry see Field 7C. 
W76-00093 


WATER RESOURCES OF WISCONSIN-UPPER 
WISCONSIN RIVER BASIN, 

Geological Survey, Madison, Wis. 

For primary bibliographic entry see Field 7C. 
W76-00094 


EVALUATION OF A PROPOSED CONNECTOR 
WELL, NORTHEASTERN DESOTO COUNTY, 
FLORIDA, 

Geological Survey, Tallahassee, Fla. 

C. B. Hutchinson, and W. E. Wilson. 

Available from National Technical Information 
Service, Springfield, Va 22161 as PB~ 37 633, 
$3.75 printed copy; $2.25 in microfiche. Water- 
Resources Investigations 5-74, July 1974. 41 p, 7 
fig, 6 tab, 10 ref, 2 append. 


Descriptors: *Artificial recharge, *Water conser- 
vation, *Evapotranspiration control, 
*Groundwater recharge, *Florida, Fruit crops, 
Citrus fruits, Model studies, Forecasting, Water 
storage, Aquifer characteristics, Hydraulic con- 
ductivity, Recharge wells, Water manage- 
ment(Applied). 

Identifiers: *Connector wells, *Floridan Aquifer, 
Captured water. 


At a 24,000 acre citrus grove in northeast DeSoto 
County, Florida, a connector well is proposed as a 
resource-management tool for capturing water 
normally lost through evapotranspiration and by 
excess runoff. Such a well would connect the sur- 
ficial sand aquifer with the deep, highly transmis- 
sive limestone Floridan Aquifer. Because of natu- 
ral head differences, water would move by gravity 
flow from the sand into the Floridan Aquifer, thus 
replenishing water withdrawn for irrigation from 
the Floridan Aquifer. A 70-acre marsh was 
selected as the test site based on analyses of 
hydraulic conductivity, porosity, and water quali- 
ty. Recharge rate through the connector well under 
steady-state conditions is ———— at 160 gallons 
per minute. The pr tor well is 
designed to have 10-inch screens opposite zones in 
the 45-foot thick sand aquifer, be cased for 400 
feet opposite confining beds and a secondary 
limestone aquifer, and be open hole for about 250 
feet in the Floridan Aquifer. A graded-sand filter 
pack placed around the screened sections of the 
well will increase its efficiency. (Woodard-USGS) 
W76-00095 





GROUND-WATER LEVELS IN THE UNITED 
STATES, 1968-72: NORTHEASTERN STATES. 
Geological Survey, Reston Va. 

For primary bibliographic entry see Field 7C. 








Field 4— WATER QUANTITY MANAGEMENT ANP CONTROL 


Group 4B—Groundwater Management 


W76-00098 


ARIZONA ENERGY INVENTORY: A REPORT 
ON THE STATE’S ENERGY POSITION AND 
OUTLOOK TO 1985, 

Arizona Univ., Tucson. Div. of Economic and 
Business Research. 

For primary bibliographic entry see Field 6B. 
W76-00196 


PILOT-SCALE, HIGH-RATE BIOLOGICAL 
DENITRIFICATION, 

Ecolotrol, Inc. , Bethpage, N.Y. 

For primary bibliographic entry see Field 5D. 
W76-00238 


TOXIC HEAVY METALS IN GROUNDWATER 
OF A PORTION OF THE FRONT RANGE 
MINERAL BELT, 

Colorado School of Mines, 
Chemistry. 

For primary bibliographic entry see Field 5A. 
W76-00274 


Golden. Dept. of 


AN ECONOMIC ANALYSIS OF THE PAT- 
TERNS AND TRENDS OF WATER CONSUMP- 
TION WITHIN THE SERVICE AREAS OF THE 
HONOLULU BOARD OF WATER SUPPLY, 
Hawaii Univ., Honolulu. Water Resources 
Research Center. 

For primary bibliographic entry see Field 6D. 
W76-00275 


GROUND WATER CONTAMINATION IN INDI- 
ANA, 

Geological Survey, 
Resources Div. 

For primary bibliographic entry see Field 5B. 
W76-00276 


Indianapolis, Ind. Water 


BIBLIOGRAPHY OF AVAILABLE GROUND- 
WATER INFORMATION IN OREGON, 

Oregon State Engineer's Office, Salem. 

H.R. Sweet. 

Groundwater Report No 20, October 1974. 26 p, 3 
fig, 2 tab, 2 append. 


Descriptors: *Groundwater, ‘*Bibliographies, 
*Oregon, Observation wells, On-site investiga- 
tions, State governments, *Groundwater 


resources, Data collections, Reviews, Information 
retrieval. 


A bibliography of available information on 
groundwater in Oregon was compiled by the State 
Engineer’s Office. The report listed 144 ground- 
water reports, and appendixes included lists of ob- 
servation wells in the state, on-going groundwater 
investigations, and  watermaster districts. 
(Robinson-ISWS) 

W76-00289 


SURVEY OF GROUND-WATER PROTECTION 
METHODS FOR ILLINOIS LANDFILLS, 

Illinois Environmental Protection Age «cy, Spring- 
field, Div. State of Land Pollutica Control. 

For primary bibliographic entry see dedons SB. 
W76-00293 


GROUND-WATER RECHARGE RATES FROM 
THERMOMETRY, 

Agricultural Research Service, Fresno, Calif. 

H. I. Nightingale. 

Ground Water, Vol 13, No 4, p 340-344, July-Au- 
gust 1975.5 fig, 4 tab, 12 ref. 


Descriptors: *Groundwater, *Recharge, 
“Temperature, *Recharge ponds, *Water tempera- 
ture, *California, Air temperature, Percolating 
water, Fourier analysis, Percolation, Seepage, In- 


filtration, Groundwater movement, *Artificial 
recharge, Statistics. 

Identifiers: *Leaky Acres Recharge Pro- 
ject(Calif), *Flow velocities, *Falling head 


method, *Thermometry. 


Basin artificial groundwater recharge rate at the 
Leaky Acres Recharge Project in Fresno, Califor- 
nia, was evaluated by Fourier analysis of tempera- 
ture variations uf air, basin water, and ground- 
water. The weekly mean basin water temperature 
correlated well (r=0.982) with weekly mean air 
temperature. Weekly mean temperature data of 
the air, basin water, and recharged groundwater 
showed that the first harmonic curve was satisfac- 
tory for determining the times of minimum and 
maximum temperature when convective transfer 
of heat was considered. The lag time between 
maximum basin water temperature and maximum 
groundwater temperature at a 16 m depth, showed 
water moved at a thermal tracer velocity of 20.8 
cm/day. The corresponding infiltration rate mea- 
sured by the falling-head method in study area 
basins was 18.5 cm/day. This indicated that under 
suitable conditions with simple field instrumenta- 
tion groundwater thermometry can be used to esti- 
mate the rate and direction of recharged water 
movement. (Prickett-ISWS) 

W76-00294 


UPCONING OF THE SALT-WATER--FRESH- 
WATER INTERFACE BENEATH A PUMPING 
WELL, 

Colorado State Univ., 
Agricultural Engineering. 
R. L. Chandler, and D. B. McWhorter. 

Ground Water, Vol 13, No 4, p 354-359, July-Au- 
gust 1975. 6 fig, 1 tab, 9 ref. 


Fort Collins. Dept. of 


Descriptors: *Saline water-freshwater interfaces, 
*Water wells, *Penetration, Pumping, Saline 
water, Water table, Anisotropy, Isotropy, Op- 
timization, Permeability, Entrainment, Dupuit- 
Forchheimer theory, Mathematical models, Model 


studies, Numerical analysis, Bounda- 
ries(Surfaces), Equations, Density, Pressure head, 
Discharge(Water). 

Identifiers: *Upconing, *Partial penetration, 


Permeability ratio, Chyben-Herzberg approxima- 
tion, Critical discharge, Transition zone, Iteration, 
Implicit numerical technique. 


The upconing of saline water in response to pump- 
ing from an overlying layer of fresh water was in- 
vestigated by numerical integration of the govern- 
ing differential equation. The transition zone 
between the fresh and saline water was idealized 
as an abrupt interface. Full consideration of the 
nonlinear boundary conditions on the water table 
and interfacesurface was included for steady flow 
toward partially penetrating pumping wells in both 
isotropic and anisotropic aquifers. There exists an 
optimum well penetration into the fresh-water 
layer which permits maximum discharge without 
salt- water entrainment. The optimum penetration 
increases as the vertical permeability is reduced 
relative to the horizontal permeability. The max- 
imum well discharge obtainable withour salt-water 
entrainment is greater for aquifers with a reduced 
vertical permeability than for isotropic aquifers, a 
result that contrasts with previously published 
conclusions. Previous analyses which linearize the 
boundary condition on the interface overestimated 
the critical eee (Visocky-ISWS) 

W76-00295 


THE OCCURRENCE AND DEVELOPMENT OF 
GUEST _ SINK, HERNANDO COUNTY, 
FLORIDA, 

Southwest Florida Water Management District, 
Brooksville. 

B. A. Boatwright, and D. W. Allman. 

Ground Water, Vol 13, No 4, p 372-375, July-Au- 
gust 1975. 4 fig, 2 ref. 
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Descriptors: *Sinks, *Collapse, *Karst, *Florida, 
Caves, Water table, Potentiometric level, Obser- 
vation wells, Land subsidence, Craters, 
Geomorphology, Drainage, Swamps, Springs, 
Transmissivity, Carbonate rocks, Drilling, Salvage 
value, Replacement costs, Saline water- fresh- 
water interfaces, Chlorides, Monitoring. 
Identifiers: *Chassahowitzka Swamp(Fla), *Guest 
sink(Fla), *Floridan aquifer, Catastrophes, Cav- 
ing, Satellite sinks. 


The spectacular occurrence of a sinkhole near the 
Gulf Coast of Florida engulfed a well drilling rig, a 
water truck, and a load of PVC pipe on a trailer, all 
within less than 10 minutes. The 150-foot diameter 
sinkhole, which was initially dry and extended toa 
depth of 59 feet below mean sea level, developed 
ddenly on September 19, 1974. This occurred 
during the drilling of a 6-inch well in Hernando 
County, about 5 miles inland from the Gulf of 
Mexico ata land surface elevation of 11 feet above 
mean sea level. The sinkhole, which displaced 
6500 cubic yards, began to develop when the drill 
bit entered a cavity at a depth of 202 feet. Nu- 
merous satellite sinks ranging up to 20 feet in 
diameter occurred simultaneously with the 
development of the parent sink. Within 24 hours, 
groundwater discharge into the parent sink from 
the shallow, unconfined and unconsolidated 
aquifer had filled the sink to an elevation of 8 feet 
above mean sea level. The total estimated replace- 
ment cost of the equipment lost in the sinkhole is 
$120,000. (Visocky-ISWS) 
W76-00296 





EFFECT OF CESSPOOL DISCHARGE ON 
GROUND-WATER QUALITY ON LONG 
ISLAND, N.Y., 

Nassau County Health Dept. Mineola, N.Y. En- 
vironmental Conservation Programs. 

For primary bibliographic entry see Field SB. 
W76-00308 


GROUNDWATER CONDITIONS IN THE PEN- 


RITH SANDSTONE AT CLIBURN, WESTMOR- 
LAND, 
Institute of Geological Sciences, London 


(England). Dept. of Hydrological. 

. E.R. Lovelock, M. Price, and T. K. Tate. 
Journal of the Institution of Water Engineers and 
Scientists, Vol 29, No 4, p 157-173, June 1975. 8 
fig, 1 tab, 1 plate, 19 ref. 

Descriptors: *Groundwater availability, *On-site 
investigations, *Laboratory tests, Core drilling, 
Aquifer characteristics, Transmissivity, Water 
table aquifers, Storage coefficient, Specific yield, 
Sandstones, Fissures(Geologic), Fracture permea- 
bility, Groundwater movement, Geologic control, 
Groundwater resources, Observation wells, 
Borehole geophysics, Peameability, Porosity, 
Capillary action, Pumping, Percolation. 
Identifiers: *England, *Gravity drainage. 


Using a combination of field and laboratory 
techniques, the formation constants and bounda- 
ries of a fissured aquifer (the Penrith Sandstone) 
have been determined at Cliburn, Westmoreland. 
Groundwater movement appears to take place 
primarily along horizontal fissures which are well 
developed near the water table. Initial response to 
pumping is that of a fissured, unconfined aquifer, 
with subsequent gravity drainage occurring where 
drawdown is sufficient to overcome the capillary 
suction of a cemented unit just above the water 
table. Two barrier boundaries, presumed to be 
faults, further complicate the analysis. Transmis- 
sivity is unusually high, and the aquifer appears to 
have considerable potential for a water supply. 
Further study is necessary, however, on the re- 
gional water balance and on the vertical and lateral 
variations of transmissivity and storage coeffi- 
cient. (Visocky-ISWS) 

W76-00309 
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RADIOCARBON AGES OF GROUND WATER 
AS A BASIS FOR THE DETERMINATION OF 
SAFE LIMITS OF AQUIFER EXPLOITATION, 
Nova Univ., Fort Lauderdale, Fla. Life Science 
Center. 

For primary bibliographic entry see Field SB. 
W76-00363 


ARE DRILLERS LEGALLY RESPONSIBLE 
FOR GROUND WATER POLLUTION, 

For primary bibliographic entry see Field 5G. 
W76-00386 


DESIGN AND FABRICATION OF A BORE- 
HCLE LOGGING DEVICE FOR USE IN 
GROUND WATER OPERATIONS, 

Indian Inst. of Tech., Kanpur. Dept. of Civil En- 
gineering. 

K. V.G. K. Gokhale. 

In: International Symposium on Development of 
Ground Water, November 26-29, 1973, Madras, 
India, Vol 1, pIb 27-Ib31, 4 fig, 5 ref. 


Descriptors: *Thermal stratification, 
*Logging(Recording), Well data, Locating, 
Borehole methods, Subsurface, Aquifers, 
Geophysics. 


Identifiers: *Temperature logging, Hydro-geologic 
parameters. 


A temperature logging unit for use in bore holes in 
ground water investigations was designed and 
fabricated. The temperature is determined by the 
variation in resistance of the circuit in the device. 
The circut diagram and the details of operation for 
this instrument are provided. A temperature log 
from a known borehole is presented. The device 
shows a constant temperature below the water 
table except in the area of sand aquifers where 
there is a slight decrease in temperature. The 
profile is thus in close correlation with the litholog- 
ic log of the hole. (Bradbeer-NWWA) 

W76-00397 


ELECTROMAGNETIC DEPTH SOUNDING FOR 
GROUND WATER EXPLORATION IN _ RE- 
SISTIVE FORMATIONS, 

Indian Inst. of Tech., Kharagpur. Dept. of Geolo- 
gy and Geophysics. 

H. P. Patra, and N. Sanyal. 

In: International Symposium on Development of 
Ground Water, November 26-29, 1973, Madras, 
India, Vol 1, p Ib-I-9, 6 fig, 8 ref. 


Descriptors: *Exploration, *Electromagnetics, 
*Remote sensing, *Surbsurface, *Conductivity, 


Locating, Surveys, Evaluation, Geophysics, 
Sounding. 
Identifiers: *Electromagnetic depth sounding, 


*Resistive formations, *Groundwater exploration. 


Failure of conventional direct current resistivity 
sounding in solving the problems of exploration of 
ground water resources in highly resistive forma- 
tions, that is, in crystalline rocks and in loose, dry 
sands where a high contact resistivity almost stops 
direct current flow, makes multifrequency elec- 
tromagnetic depth soudning techniques necessary. 
Dipole Frequency Sounding (DFS) is the method 
where the source is a horizontal, small, current- 
carrying dipole and the vertical component of the 
magentic field is measured at a fixed distance from 
the source by means of a pickup coil. Another 
method of sounding uses a comparatively larger 
loop and involves the measurement of the vertical 
component of the magentic field induced at the 
center of a circular or square loop. This is the Cen- 
tral Frequency Sounding (CFS) method. These 
two methods are compared in efficiency, depth of 
investigation and optimum frequency range. The 
applicability of the methods is demonstrated. A 
few representative master curves are reproduced 
and interpretation of field curves is discussed. 
(Bradbeer-NWWA) 

W76-00398 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Groundwater Management—Group 4B 


THEORY AND APPLICATION OF THE SKIN 
EFFECT CONCEPT TO GROUND WATER 
WELLS, 

Maryland Univ., College Park. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 8B. 
W76-00399 


PARTIALLY PENETRATING WELL IN A CON- 
FINED AQUIFER, 

Osmania Univ., Warangal (India). Regional En- 
gineering Coll. : 
For primary bibliographic entry see Field 8B. 
W76-00400 


STUDIES ON A WELL PENETRATING A TWO- 
AQUIFER SYSTEM, 

Indian Inst. of Tech. Madras. 

For primary bibliographic entry see Field 8B. 
W76-00401 


A MATHEMATICAL APPROACH TO SOME 
ASPECTS OF GROUND WATER FLOW IN 
HARD ROCK AREAS, 

Ground Water Inst., Poona (India). 

D. G. Limaye, and S. D. Limaye. 

In: International Symposium on Development of 
Ground Water Resources, November 26-29, 1973, 
Madras, India, Vol 2, p III-95-III-103, 5 fig, 2 ref. 


Descriptors: *Base flow, *Aquifers, *Flow 
characteristics, *Flow rates, *Fluid movement, 
Wells, Dug wells, Water supply, Fracture permea- 
bility, Hydrology, *Groundwater movement, 
Mathematical models, Seasonal. 

Identifiers: *Hard rock aquifers, Directional flow, 
India. 


Field conditions in hard rock areas ofter deviate 
too far from those assumed for developing stan- 
dard mathematical equations dealing with ground 
water flow towards wells in non-hard rock areas. 
Large drawdowns, limited aquifer dimensions, 
low permeabilities, large seasonal variations in 
well yield, non-radial flow and flow affected by 
structure are some of the peculiarities of hard rock 
areas in Central and Southern India. A basic ap- 
proach towards formulation of a separate mathe- 
matical treatment for dug wells in hard rock areas 
is given on the basis of parallel flow lines. A basic 
equation of such flow is developed and its applica- 
tion to infiltration wells or galleries, and dug wells 
is shown. (Bradbeer-NWWA) 

W76-00402 


SEEPAGE IN WELL SYSTEMS NEAR A BARRI- 
ER BOUNDARY, 

Osmania Univ., Hyderabad (India). 

For primary bibliographic entry see Field 8B. 
W76-00403 


HYDRAULICS OF SHALLOW WELLS IN HARD 
ROCKS, 

Kaunasskii Politekhnicheskii Institut (USSR). 

For primary bibliographic entry see Field 8B. 
W76-00404 


SKIMMING OF FRESH WATER AFLOAT 
UPON SALT WATER, 

Pant Univ. of Agriculture and Technology, Pant- 
nagar, Govind Ballabh (India). 

B. M. Shani. 

In: International Symposium on Development of 
Ground Water Resources, November 26-29, 1973, 
Madras, India, Vol 2, p IV-31-IV-42. 5 fig, 4 ref. 


Descriptors: *Skimming, *Salt water aquifers, 
Saline water, Wells, Boreholes, Groundwater, 
Mathematical models, Computer models, Draw- 
down, Optbmization, Saline water intrusion. 
Identifiers: *Non-penetrating wells, *Skimming 
wells. 


In many coastal areas as well as some inland 
aquifers fresh water is underlain by saline water. 
In such areas when fresh water is skimmed using a 
partially penetrating well, the reduced head 
towards the well causes an up coning of the fresh 
water-saline water interface beneath the well. In 
order to predict the maximum uncontaminated 
fresh water discharge, it is necessary to know the 
hydrodynamics of the up coning of the brine in 
response to pumping. Theoretical analysis as well 
as laboratory model studies were made to study 
this phenomenon. A mathematical model using, 
finite difference iterative technique is presented 
and developed for evaluating the performance of 
skimming wells under a wide range of field condi- 
tions. Practical utility of the results in deciding the 
optimum fresh water production from skimming 
wells is discussed. (Bradbeer-NWWA) 

W76-00405 


PROCEDURES AND EQUIPMENT FOR PUMP- 
ING AND FREEFLOWING TESTS OF WATER 
WELLS, 

Geological Survey of Australia, Melbourne. Mines 
Dept. 

For primary bibliographic entry see Field 8C. 
W76-00406 


BACTERICIDES USED IN DRILLING AND 
COMPLETION OPERATIONS, 

Petrolite Corp., Tretolite Div. St. Louis, Mo. 

For primary bibliographic entry see Field SC. 
W76-00409 


MOVEMENT OF CHEMICAL CONTAMINANTS 
IN GROUND WATER, 

Dames and Moore, Park Ridge, Ill. 

For primary bibliographic entry see Field SB. 
W76-00410 


GEOLOGICAL SOCIETY ENGINEERING 
GROUP WORKING PARTY REPORT ON THE 
LOGGING OF ROCK CORES FOR ENGINEER- 
ING PURPOSES. 

Geological Society of London (England). 

For primary bibliographic entry see Field 8G. 
W76-00412 


SOME HYDROGEOPHYSICAL PROPERTIES 
OF THE BUNTER SANDSTONE OF 
NORTHWEST ENGLAND, 

Birmingham Univ. (England). 

For primary bibliographic entry see Field 2F. 
W76-00413 


GROUND WATER CONDITIONS IN GREATER 
TEHRAN, 

Imperial Coll. of Science and Technology, London 
(England). 

J. L. Knill, and K. S. Jones. 

Quarterly Journal of Engineering Geology, Vol 1, 
No 3, p 181-194, December, 1968. 6 fig, 1 plate, 5 
ref. 


Descriptors: ‘*Alluvial aquifers, *Alluvium, 
*Recharge, *Groundwater, *Aquifer charac- 
teristics, Aquifer system, Hydrogeology, Water 
sources, Subsurface waters, Discharge, Water 
supply. 

Identifiers: *Tehran, *Iran. 


Tehran is situated on an alluvial plain immediately 
south of the Alborz Mountains which form an 
east-west chain stretching across northern Iran. 
The alluvium is composed of an older, folded 
group of probable Pliocene age, which is overlain 
by flat- lying Quaternary gravels, sands, silts, and 
boulder beds. Recharge from surface streams 
takes place in the areas underlain by the flat-lying 
alluvium. The pattern of ground water flow is re- 
lated to the sub-surface structure of the alluvium. 
Chemical data are presented which indicate that 








Field 4— WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4B—Groundwater Management 


extensive surface recharge takes place below the 
city. The ground water balance is discussed and it 
is concluded that, at present, there is a balance 
between inflow and extraction. (Bradbeer- 
NWWA) 

W76-00414 


THE HYDROGEOLOGICAL INVESTIGATION 
OF FISSURE-FLOW BY BOREHOLE LOGGING 
TECHNIQUES, 

Geological Sciences Inst., London (England). 

For primary bibliographic entry see Field 8G. 
W76-00417 


MANAGEMENT OF UNDERGROUND WATER 
RESOURCES, 

University Coll., London (England). 

For primary bibliographic entry see Field 3B. 
W76-00418 


THE USE OF RESISTIVITY LOGGING TO 
ESTIMATE BOREHOLE YIELD FROM A 
MATRIX-CONDUCTING SANDSTONE, 
Birmingham Univ. (England). 

P. F. Worthington. 

Quarterly Journal of Engineering Geology, Vol 4, 
No 4, p 263-279, October, 1972.7 fig, 1 tab, 15 ref. 


Descriptors: ‘*Water yield, *Water wells, 
*Boreholes, *Resistivity, Electrical well logging, 
*Sandstone, Formation factor, Hydraulic conduc- 
tivity, Yield equations, Logging(Recording). 
Identifiers: *Resistivity logging, *Matrix conduc- 
tion. 


Borehole resistivity methods have been used to 
study the Bunter Sandstone aquifer (Permo-Trias- 
sic) of north-west Lancashire, England. The 
results of water resistivity and normal logging sur- 
veys are discussed. Using the determined distribu- 
tion of ground water resistivity an average forma- 
tion factor is calculated for each well. This quanti- 
ty is shown to be affected by conduction of the 
sandstone matrix, a phenomenon which is used to 
estimate hydraulic conductivity at borehole sites 
as follows. Within a limited section of the aquifer, 
values of hydraulic conductivity calculated from 
pump test data are correlated with formation fac- 
tors corrected for several assumed levels of matrix 
conduction. The most significant correlation 
furnishes an empirical relationship which permits 
the interpolation of hydraulic conductivity in 
terms of the resistivity data. Estimated values of 
hydraulic conductivity at the sites of unlogged 
wells are generally at least as accurate as those ob- 
tained directly from interpolated hydrological 
parameters. The possible extension of the method 
to predict potential well yields is briefly indicated. 
(Bradbeer-NWWA) 

W76-00419 


PLANNING A MUST FOR GROUNDWATER 
DEVELOPMENT, 

Baffa (John J.), Fort Lee, N.J. 

J.J. Baffa. 

Water and Wastes Engineering, Vol 12, No 2, p 44- 
50, February 1974. 3 fig. 


Descriptors: *Water resources, *Planning, 
*Project planning, *Water management(Applied), 


Regional development, Ground water, Environ- 
mental effect. 
Identifiers: *Environmental impact, 


*Groundwater development, Urban planning. 


Design involves the provision of adequate quantity 
and quality for intended uses. Quantity available is 
related to aquifer extent, natural recharge charac- 
teristics, artificial recharge possibilities, drought 
occurrence and the properties of the aquifer which 
affect the extractability of the water in storage 
such as field permeability, transmissability and 
coefficient of storage. Quality is related to the 
naturally occurring relationships of solubility and 


ion exchange of soil rock. Additionally, the recog- 
nition of various environmental impacts must be 
considered in the design of groundwater supplies 
and management of groundwater basins. Situa- 
tions where no data exists as to geology or 
hydrology require the use of geophysical methods 
or bore holes or both to permit geological and 
hydrological mapping. Surface characteristics of 
the recharge a.ea should be examined for the use 
of the land in this area affects the quality of the 
water running over it, or infiltrating it, and sub- 
sequently percolating through it. Some of the 
available tools have been boreholes for regional 
and local correlations, test wells for estimates of 
performance and quality, and pumping testing of 
individual wells and groups of wells to determine 
aquifer transmissability and storage charac- 
teristics. emia 


W76-00422 
FIELD RESULTS: NOISE-LOGGING 
TECHNIQUE, 


McCullough Services, Houston, Tex. Research 
and Development. 

For primary bibliographic entry see Field 8G. 
W76-00423 


THE EFFECT OF GEOLOGICAL FEATURES 
ON THE OCCURRENCE OF GAS OUTBURST 
FRACTURES IN THE EAST MIDLAND COAL- 
FIELD, 

Gulf Research and Development Co., Pittsburgh, 
Pa. 

For primary bibliographic entry see Field 8E. 
W76-00424 


SEALING OF ANAEROBIC DAIRY WASTE 
LAGOONS IN SANDY, HIGH WATER TABLE 
SOILS, 
Florida Univ., 
Engineering. 
For primary bibliographic entry see Field 5B. 
W76-00445 


Gainesville. Dept. of Agricultural 


SOME IN-SITU PERMEABILITY TESTS IN 
SANDS, 
Halcrow 
(England). 
For primary bibliographic entry see Field 8B. 
W76-00484 


(William) and Partners, London 


STUDIES OF SPECIFIC CAPACITIES OF 
WELLS IN HARD ROCKS AND ALLUVIAL 
FORMATIONS OF MYSORE STATE, 

Central Ground Water Board, Bangalore (India). 
K. V. J. R. Krupanidhi, S. Venkataraman, D. P. 
Mathuria, and K. N. Murthy. 

In: International Symp on Develop t of 
Ground Water, November 26-29, 1973, Madras, 
India, Vol 1 pila 61-IIa74, 7 fig, 6 ref. 





Descriptors: *Specific capacity, 
*Discharge(Water), *Groundwater, *Pumping, 
*Alluvial aquifers, Dug wells, Boreholes, Pump 
tests, Performance, Water wells. 

Identifiers: *Hard rock aquifers, Mysore, *India. 


Data of pump tests carried out on almost 50 dug 
wells tapping (1) hard rocks comprising schists, 
phyllites, granites, gneisses, metavolcanics, 
quartzites and (2) alluvial fills made up of coarse 
granular materials were analysed to determine 
specific capacities by using Slichter’s formula. 
The dug wells ranged in cross-sectional area from 
3.6 to 119 square meters, the alluvial wells being 
smaller with cross-sectional area varying from 3.6 
to 29.2 square meters. The specific capacities of 
hard rock wells ranged from 1.26 liters per minute 
in massive metavolcanics to 187.5 Ipm/m in 
weathered gneiss and from 59 lpm/m to 874 Ipm/m 
in alluvium. Graphical representation of specific 
capacities against cross-sectional areas shows that 
wells in hard rocks and alluvium fall in distinct and 
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identifiable fields. The specific capacities of bore 


wells located in hard rocks are, however, much 


less due to the smaller cross-sectional areas. The | 
yield of bore wells in hard rocks has also been | 


analysed. (Bradbeer-NWWA) 
W76-00485 


THE FIRST HYDROLOGICAL APPLICATION 
OF A SPACE PHOTOGRAPH, TAMIL NADU, 
INDIA, 1967, 

Research Council of Alberta, Edmonton. 

For primary bibliographic entry see Field 7B. 
W76-00486 


SALINE GROUND WATERS IN 


THE CAR. | 


BONIFEROUS ROCKS OF THE ENGLISH EAST | 


MIDLANDS IN RELATION TO THE GEOLO. | 


GY, 

Water Resources Board, Reading (England). 
For primary bibliographic entry see Field 2F. 
W76-00488 


SCREEN 
DRAINPIPES, 

Iowa State Univ., Ames. Dept. of Agronomy. 
For primary bibliographic entry see Field 8B. 
W76-00490 


4C. Effects On Water Of 
Man’s Non-Water 
Activities 


ANALYSIS OF FLOW THROUGH VEGETA- 


THEORY FOR WELLS AND SOIL 


TION, / 
Florida Univ., Gainesville. Dept. of Civil sk 
Coastal Engineering. i 


For primary bibliographic entry see Field 4A. 
W76-00015 


NON-CONSERVATION 
MATES OF SOME COSTS, 

Arizona State Univ., Tempe. 

R. J. Becker. 

Journal of the Arizona Academy of Science, Vol 
10, No 2, p 90-97, June, 1975. 45 ref. 


Descriptors: *Conservation, 
resources, *Ecology, *Estimated costs, 


IN ARIZONA: ESTI- 


*Groundwater | 
*Land | 


use, Land resources, Land management, Water | 


conservation, Soil conservation, Natural 
resources, Water resources, Water pollution, 
Water supply, Air pollution, Environmental ef- 
fects, Costs, Social values, Erosion, Social 
aspects, Economics, Urbanization. 
Identifiers: Environmental damage. 


Damage caused by man in Arizona to land, water 
and air is discussed and cost estimates of the 
losses are made. Land is damaged by erosion when 
the plant cover is destroyed. Land improvements 
for farming are lost by city growth and by declin- 
ing water tables. Water is lost when the hydrologic 
cycle is disrupted and less rain falls; when ground- 
water is pumped out and not allowed to recharge; 
when formerly dry areas are filled with water; or 
when wet areas are drained. Air is lost when its 
carrying capacity for wastes has been exceeded, 
as it has in many parts of Arizona. (Robinett- 
Arizona) 

W76-00191 


GROUND WATER CONDITIONS IN GREATER 
TEHRAN, 

Imperial Coll. of Science and Technology, London 
(England). 

For primary bibliographic entry see Field 4B. 
W76-00414 
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4D. Watershed Protection 


THE DEPOSITIONAL ENVIRONMENT OF 
ZINC, LEAD AND CADMIUM IN RESERVOIR 
SEDIMENTS, 

Tulsa Univ., Okla. Dept. of Earth Sciences. 

For primary bibliographic entry see Field 5B. 
W76-00292 


THE MEASUREMENT OF HEAVY RAINFALL 
OVER SMALL CATCHMENTS USING RADAR, 
British Meteorological Office, Bracknell 
(England). 

For primary bibliographic entry see Field 2B. 
W76-00300 


SOME SMALL-SCALE CHARACTERISTICS OF 
EXTREME STORM RAINFALLS IN SMALL 
BASINS, 

Agricultural Research Service, Beltsville, Md. 

For primary bibliographic entry see Field 2B. 
W76-00301 


PRECIPITATION CONDITIONS RESULTING 
IN FLASH FLOODS AS RELATED TO THE 
FREQUENCY DISTRIBUTION OF INTERDIUR- 
NAL VARIATIONS OF THE SPECIFIC RUNOFF 
IN MINOR CATCHMENT AREAS UNAF- 
FECTED BY MAN, 
Meteorologischer Dienst der 
Demokratischen Republik, Potsdam. 
For primary bibliographic entry see Field 2E. 
W76-00302 


Deutschen 


PCB’S IN SUBURBAN WATERSHED, RESTON, 
VA. 

Federal Energy Administration, Washington, D.C. 
For primary bibliographic entry see Field 5B. 
W76-00319 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


NITRATE DETERMINATION 
CARMINE, 

Water Management 
(Czechoslovakia). 

J. Maly, and H. Fadrus. 

Jounral of the American Water Works Associa- 
tion, Vol 67, No 7, p 395-397, July 1975. 2 fig, 3 
tab, 8 ref. 


WITH INDIGO 


Board, Brno 


Descriptors: *Nitrates, *Analytical techniques, 
*Nitrogen compounds, *Photometry, *Indicators, 
Chemical analysis, Colorimetry, Analysis, Spec- 
trophotometry, Chemistry, Color reactions, 
Evaluation, Instrumentation, Testing, Nitrites, 
Testing procedures, Chlorides, Sulfates, Ions, 
*Pollutant identification. 

Identifiers: *Indigo carmine, Indigo, Redox in- 
dicator, Blue color, Ferrous ion, Oxidizing reac- 
tion, Pulfrich photometer, Water bath. 


The experimental conditions necessary for the 
successful photometric determination of nitrate 
using indigo carmine were given. Using the 
proposed method, researchers observed no inter- 
ference in the presence of sulfate, chloride, 
phosphate, ammonium, sodium, potassium, calci- 
um, or magnesium up to 1000 mg/1. Ferrous and 
nitrate ions interference may be eliminated by ox- 
idation. (Henley-ISWS) 

W76-00021 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Identification Of Pollutants—Group 5A 


VALIDITY OF SOIL-WATER SAMPLES COL- 
LECTED WITH POROUS CERAMIC CUPS, 
Forest Servic. (USDA) Cadillac, Mich. North 
Central Forest Experiment Station. 

E. A. Hansen, and A. R. Harris. 

Soil Science Society of America Proceedings, Vol 
= No 3, p 528-536, May-June 1975. 9 fig, 2 tab, 8 
ref. 


Descriptors: *Equipment, *Sampling, *Soil water, 
Pollutants, Nutrients, Phosphorus, Nitrates, 
Laboratory tests, On-site investigations, Water 
pollution, Soil contamination, Soil filters, 
*Pollutant identification, Water quality. 
Identifiers: *Suction lysimeter, Soil water sam- 
ples, Porous cups, Unsaturated zone. 


Laboratory and field tests were made to determine 
if porous ceramic cups collect representative sam- 
ples of nitrate and phosphate from soil water. Sub- 
stantial bias and variability were found. Some of 
the sources of sample bias were soroption, 
leaching, diffusion, and screening of phosphate 
ions by the cup walls. Sample variability of nitrate 
ions was strongly influenced by sampler intake 
rate, plugging, sampler depth, and type of vacuum 
system (which simulated different sampler sizes). 
These factors affect timing of sample collection 
and, because nutrient concentration in soil water is 
continually changing, they in turn affect sample 
concentration. These factors produced as much as 
a 60% range in sample concentration from 8 sam- 
plers installed in a small uniform plot. Added to 
this variability is an unknown amount of bias 
representing the difference between the sample 
concentration and the average drainable soil-water 
concentration. The many factors affecting the 
sample concentration together with the demon- 
strated variability and unknown bias make in- 
terpretation of sampler data difficult. To reduce 
sample variability, samplers should be grouped by 
intake rate. Short sampling intervals, uniform sam- 
pler lengths, and the same initial vacuum should be 
used for all samplers. (Sims-ISWS) 

W76-00024 


CHEMICAL QUALITY OF WATER IN CON- 
SERVATION AREA 2A AND ASSOCIATED 
CANALS, 

Cental and Southern Florida Flood Control Dis- 
trict, West Palm Beach. Resources Planning Dept. 
P. J. Gleason. 

Technical Publication No 74-1, February 1974. 147 
p, 17 fig, 21 tab, 13 ref, 2 append. 


Descriptors: *Water quality, *Chemical analysis, 
*Wildlife conservation, *Evaluation, *Water anal- 
ysis, *Florida, Analytical techniques, Chemistry, 
Instrumentation, Canals, Surface drainage, 
Nutrients, Nitrates, Phosphates, Marshes, Sur- 
face waters, Testing, Water chemistry, Draw- 
down, Specific conductivity, Mineralogy. 
Identifiers: Hillsboro Canal, North New River 
Canal, *Everglades Park, Supply canals. 


During the period October 1972 to August 1973, a 
detailed examination of surface water quality 
within Conservation Area 2A and associated 
canals in southern Florida was carried out. The 
chemical quality of the Hillsboro Canal and the 
North New River Canal waters was not signifi- 
cantly different from the 1940's. It was found that 
the Everglades marsh had a purifying effect on the 
agricultural drainage discharged over the area. 
Nutrients decreased to levels below detection 
limits and alkalinity showed a slight reduction. The 
marsh exhibited no effect on chloride, sodium, 
and silica concentrations. Drawdown of the area 
between February and July 1973 had no deter- 
minable effect on the chemical composition of the 
water refilling the marsh. Tabulated results of the 
chemical analyses of samples collected in the area 
were prestnted. (Henley-ISWS) 

W76-00033 
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ENVIRONMENTAL MONITORING: A NEW 
KEQUIREMENT FOR THE MINING INDUS- 


TRY, 

D. Lush, and K. Schiefer. 

Canadian Mining Journal, Vol 96, No 5, May 1975, 
p 52-54, 72. 3 fig, 2 ref. 


Descriptors: *Mining, Surface water, Tempera- 
ture, Biochemical oxygen demand, Conductivity, 
*Sampling, *Groundwater, Heavy metals, 
Hydrogen ion concentration, Canada, Toxicity, 
Plankton. 

Identifiers: Mill liquid 
clogging, *Pollution control. 


effluent, Substrate 


While the results of these investigations had in- 
dicated the tailings effluent contained some en- 
vironmentally undesirable components, their low 
concentrations were demonstrated to be non-toxic 
to fish. In the lengthy litigation that followed, cer- 
tain facts came to light. A detailed scientific in- 
vestigation of the area found the cause for declin- 
ing fish stocks was threefold: (1) siltation of riffle 
areas resulted in reduction of critical spawning 
habitat; (2) the accumulation of several chemical 
elements in the sediments to levels that were toxic 
to small insects which formed the food base for 
fish populations; and (3) the long-term, sublethal 
effect of a floatation agent used in ore processing 
had inhibited normal reproductive cycles in 
several fish species. The result was a gradual 
decline in fish stocks over the years, instead of a 
direct and obvious fish kill, but the end result was 
the same. Through chemical, toxicological and 
biological monitoring an overall evaluation of the 
environmental effects of waste water discharged 
from mine or ore processing sites can be obtained. 
(Campbell-NWWA) 

W76-00037 


DEVELOPMENT OF IMPROVED 
PROCEDURES FOR MEASUREMENT OF MILL 
EFFLUENT AND RECEIVING WATER COLOR, 
National Council for Air and Stream Improve- 
ment, Gainesville, Fla. Southern Research Center. 
W.L. Carpenter, and H. F. Berger. 

In: Proceedings of the 28th Industrial Waste Con- 
ference, Purdue University, May 1-3, 1973, p 234- 
251. 4 fig, 29 ref, 9 tab. 


Descriptors: *Pulp wastes, *Natural streams, 
*Color, *Colorimetry, Spectrophotometry, 
Analytical techniques, Water pollution sources, 
Wastes, Industrial wastes, Water analysis, Water 
pollution effects, Water properties, Physical pro- 
periies, *Pollutant identification. 


This report summarizes the findings of a series of 
investigations on the measurement of effluent and 
receiving water color. The investigations reported 
cover several specific subjects, including an inter- 
laboratory comparison of color measurement 
procedures, a study of sample clarification 
procedures, and an evaluation on turbidity and 
color removal effect during clarification of receiv- 
ing water samples low in color yet high in turbidi- 
ty. The interlaboratory comparison concluded that 
spectrophotometric procedures were best suited 
for both mill effluent and receiving water color 
measurements. It established further that com- 
parable color measurements could be obtained 
between laboratories, provide that certain precau- 
tions were taken, such as control of sample pH 
and clarity, use of optically matched absorption 
cells, and reliable color calibration standards. Fil- 
tration through a 0.8-micrometer porosity mem- 
brane filter produced sample _ clarification 
equivalent to that accomplished by centrifugation 
or diatomaceous earth filtration, without removing 
any significant amount of true color. The effect of 
light path length on measured color is considered. 
Finally, a spectrophotometric procedure is 
proposed for routine measurement of true color in 
pulp and paper mill effluents and receiving waters. 
(Witt-IPC) 

W76-00040 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5A—Identification Of Pollutants 


COLOR OF PULP MILL EFFLUENTS. 

Canadian Pulp and Paper Association, Technical 
Section, Standard H.5P, 3 p, September, 1974. 4 
ref. 


Descriptors: *Pulp wastes, *Color, *Water analy- 
sis, Spectrophotometry, Water pollution sources, 
Wastes, Industrial wastes, Analytical techniques, 
Colorimetry, Water properties, Physical proper- 
ties, *Pollutant identification. 


The Canadian standard method of measuring color 
can be applied to kraft and sulfite pulp mill ef- 
fluents, provided their hues closely match the hue 
of a standard platinum- cobalt solution. Highly 
colored effluents are diluted volumetrically to 
bring their color into the range of the method. The 
effluent or diluted effluent is then adjusted to pH 
7.6, prefiltered through a fiberglass paper, and fil- 
tered through a membrane filter having a nominal 
pore size of 0.8 micrometer. The pH is then read- 
justed to 7.6, if necessary, and the absorbance is 
measured in 2 spectrophotometer at a wavelength 
of 465 nm. The measured absorbance is then re- 
lated to the absorbance of the platinum- cobalt 
standard solution at the same wavelength. (Witt- 
PC 


W76-00050 


FOLAROGRAPHIC DETERMINATION OF 
DIMETHYL DISULFIDE AND METHYL MER- 
CAPTAN IN AQUEOUS SOLUTIONS CONTAIN- 
ING BOTH (OPREDELENIE METILMERKAP- 
TANA I DIMETILDISUL’FIDA V VODNYKH 


RASTVORAKH PRI IKH SOVMESTNOM 
PRISTUSTVII POLYAROGRAFICHESKIM 
METODO™M), 


Arkhangelskii Lesotekhnicheskii Institut (USSR). 
O. F. Gorbunova, and B. D. Bogomolov. 

Izvestiya V.U.Z., Lesnoi Zhurnal, Vol 18, No 1, p 
135-139, 1975. 2 fig, 5 ref, 1 tab. 


Descriptors: *Pollutant identification, 
*Polarographic analysis, *Pulp wastes, *Sulfur 
compounds, Water pollution sources, Wastes, 
Analytical techniques, Industrial wastes, Organic 
compounds, Chemical analysis, Effluents. 
Identifiers: *Dimethyl disulfide, *Methyl mercap- 
tan, *Kraft mills. 


The method described, which is suitable for the 
determination of the two sulfur compounds in 
kraft mill effluents, is based on the specific reac- 
tion of methyl mercuric iodide with thiol groups, 
which gives a reproducible polarographic wave at - 
0.55 to -0.6 volts. The electrolyte solution used has 
a pH of 9 and contains ammonia, ammonium 
chloride, pottassium chloride, and sodium sulfite. 
The last compound converts dimethyl disulfide 
into thiol compounds, and the result gives the total 
content of methyl mercaptan plus dimethyl! disul- 
fide. In a second sample, methyl mercaptanr is ox- 
idized with iodine in an acidic medium, the excess 
iodine is removed with sodium sulfite, and the 
polarographic determination is conducted as 
above. This gives one-half the amount of mercap- 
tan and the total amount of disulfide. The amount 
of mercaptan is calculated as the double difference 
between the result of the first and second deter- 
minations. The amound of dimethyl disulfide is 
given as the difference between the total sulfur 
compounds and the amount of mercaptan. Results 
of analyses of a laboratory-prepared mixture of 
the two sulfur compounds are _ tabulated. 
(Stapinski-IPC) 

W76-00054 


ORGANIC COMPOUNDS FROM KRAFT PULP- 


ING EFFLUENTS. Ill. PHENOLS 
(ORGANICHESKIE VESHCHESTVA 
STOCHNYKH voD 
SUL’FATNOTSELLYULOZNOGO PROIZ- 


VODSTVA. III. FENOLY), 
Vaesyuznyi-Nauchnyi Planovii Ozdel Tsellyuloz- 


no-Bumazhnoi Promyshlennost, Leningrad 
(USSR); and Leningradskii Lesotekhnicheskii 
Akademiya (USSR). 


Yu. I. Chernousov, N. A. Ivanov, and V.N. 
Piyalkin. 

Kimiya Drevesiny, No 2, p 105-111, March/April, 
1975. 2 fig, 3 ref, 4 tab. 


Descriptors: *Pulp wastes, *Phenols, *Water pol- 
lution sources, Gas chromatography, Organic 
compounds, Analytical techniques, Wastes, In- 
dustrial wastes, *Pollutant identification, Separa- 
tion techniques, Aromatic compounds, Chemicals, 
Pulp and paper industry, Foreign countries, Water 
analysis. 

Identifiers: Black liquor, Guaiacol, Baikal pulp 
mill(USSR), Lake Baikal(USSR), Kraft mill. 


Block diagrams are given of two schemes for the 
separation of phenols from kraft black liquors of 
the Baikal pulp mill. The organic compounds in 
black liquor contain up to 5% phenols, including 15 
different phenolic’ compounds. The principal 
phenol in the mixture was guaiacol (55-60%). The 
amount of phenol, itself, in the black liquor did not 
exceed 0.5%. A temperature-programmed gas- 
liquid chromatographic method was developed for 
the quantitative and qualitative analysis of total 
phenols. The analysis of monohydric phenols has a 
precision of 7%, while that of polyhydric phenols 
is 17%. The phenolic compositions of effluents 
from soda pulping and the evaporators are identi- 
cal to that of black liquor. The principal source of 
pollution of mill effluents with phenols are the 
condensates of the black liquor evaporators and 
the pulping units. About 93% of the phenols are 
removed from pulp mill effluents. There was no 
phenol in the effluents being discharged into Lake 
Baikal. (Chern-IPC) 

W76-00055 


WATER-QUALITY RECORDS FOR SELECTED 
RESERVOIRS IN TEXAS, 1972-73 WATER 
YEARS, 

Geological Survey, Austin, Tex. 

For primary bibliographic entry see Field 7C. 
W76-00086 


THE DETERMINATION OF SPECIFIC FORMS 
OF ALUMINUM IN NATURAL WATERS, 
Geological Survey, Menlo Park, Calif. 

R. B. Barnes. 

Chemical Geology, Vol 15, p 177-191, 1975. 3 tab, 
18 ref. 


Descriptors: *Chemical analysis, *Aluminum, 
*Groundwater, *Testing procedures, Sampling, 
Chemical reactions, Ionization, Colloids, 
Suspended solids, Thermal springs, Oil wells, Fil- 
tration, Separation techniques, Methodology, 
*Pollutant identification. 

Identifiers: Natural groundwaters. 


A Procedure for analysis and pretreatment of 
natural-water samples to determine very low con- 
centrations of Al is described which distinguishes 
the rapidly reacting equilibrium species from the 
metastable or slowly reacting macro ions and col- 
loidal suspended material. Aluminum is com- 
plexed with 8-hydroxyquinoline (Oxine), pH is ad- 
justed to 8.3 to minimize interferences, and the 
aluminum oxinate is extracted with methyl isobu- 
tyl ketone (MIBK) prior to analysis by atomic ab- 
sorption. To determine equilibrium species only, 
the contact time between sample and 8-hydrox- 
yquinoline is minimized. The Al may be extracted 
at the sample site with a minimum of equipment 
and the MIBK extract stored for several weeks 
prior to atomic absorption analysis. Data obtained 
from analyses of 39 natural groundwater samples 
indicate that filtration through a 0.1 micrometer 
pore size filter is not an adequate means of remov- 
ing all insoluble and metastable Al species present, 
and extraction of Al immediately after collection is 
necessary if only dissolved and readily reactive 
species are to be determined. An average of 63% 
of the Al present in natural waters that had been 
filtered through 0.1 micrometer pore size filters 
was in the form of monomeric ions. The total Al 


28 


concentration, which includes all forms that 
passed through a 0.1 micrometer pore size filter, 
ranged 2-70 micrograms/liter. The concentration 
of Al in the form of monomeric ions ranged from 
below detection t» 57 micrograms/liter. Most of 
the natural water samples were collected from 
thermal springs and oil wells. (Woodard-USGS) 
W76-00091 


GEOLOGIC MAP SHOWING SPRINGS RICH IN 
CARBON DIOXIDE OR CHLORIDE IN 
CALIFORNIA, 

Geological Survey, Menol Park, Calif. 

For primary bibliographic entry see Field 7C. 
W76-00092 


INDEX TO U. S. GEOLOGICAL SURVEY COM- 
PUTER FILES CONTAINING DAILY VALUES 
FOR WATER PARAMETERS TO SEPTEMBER 
30, 1971, NORTHEASTERN REGION, 
Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-00097 


QUALITY OF SURFACE WATERS OF THE 
UNITED STATES, 1969: PARTS 9 AND 10. 
COLORADO RIVER BASIN AND THE GREAT 
BASIN. 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 7C. 
W76-00099 


CHEMISTRY OF WATER SUPPLY, TREAT- 
MENT, AND DISTRIBUTION, 

Ohio State Univ., Columbus. Water Resources 
Center. 

For primary bibliographic entry see Field 5F. 
W76-00102 


NUTRIENT INPUTS TO A LAKE AND THEIR 
EFFECTS UPON WATER QUALITY, 

Rensselaer Polytechnic Inst., Troy, N.Y. Fresh 
Water Inst. 

For primary bibliographic entry see Field 5C. 
W76-00104 


APPLICATION OF GAS CHROMATOGRAPHY 
OF VOLATILE METAL CHELATES TO 
WATER ANALYSIS, 

Illinois Inst. of Tech., Chicago. Dept. of Environ- 
mental Engineering. 

R. A. Minear, and C. M. Palesh. 

In: American Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 39-61. 8 fig, 
43 ref, 7 tab. 


Descriptors: *Water analysis, *Gas chromatog- 
raphy, *Metals, Analytical techniques, Copper, 
Aluminum, Chromium, Beryllium, Iron, Lead, 
Nickel, Zinc, Water pollution sources, Water 
chemistry, Chromatography, Chelation, 
*Pollutant identification. 


The use of trifluoroacetylacetone for the analysis 
of Cu, Al, Cr, and Be has been demonstrated with 
respect to natural water analysis. Gas chromato- 
graphic analyses were conducted with a Varian 
Aerograph model 1740 gas chromatograph 
equipped with either a flame ionization detector or 
a tritium electron capture detector. Of several 
columns evaluated, 5% QF-1 on Varaport 30, and 
15% Carbowax 20M on Chromosorb W provided 
separations that allowed determination of Cu, Cr, 
and Al but not Fe. The Carbowax 20M column 
provided excellent resolution of Cu from Cr but 
not Fe, Al, and Cu from one another. Al, Cu, and 
Cr were separated on QF-1. Preliminary studies 
with 2,2,6,6-tetramethylheptane-3 ,5-dione 
(dipivaloylmethane) involving Pb, Ni, Cu, and Zn 
showed promise only for Pb. (See also W76-00102) 
(Witt-ICP) 

W76-00105 
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NEW ANALYTICAL TECHNIQUES FOR THE 
STUDY OF WATER DISINFECTION, 

Alabama Univ., University. Dept. of Civil and 
Mineral Engineering. 

For primary bibliographic entry see Field SF. 
W76-00106 


EQUILIBRIA IN AQUEOUS SOLUTIONS OF 
CHLORINATED ISOCYANURATE 

Lawrence Experiment Station, Mass. 

For primary bibliographic entry see Field SF. 
W76-00116 


THE EFFECT OF WATER TREATMENT AND 
DISTRIBUTION ON TRACE ELEMENT CON- 
CENTRATIONS, 
Pittsburgh Univ., 
Health. 

For primary bibliographic entry see Field 5F. 
W76-00120 


Pa. Graduate School of Public 


OIL POLLUTION STUDIES 
MARACAIBO, VENEZUELA, 
Battelle Memorial Inst., Richland, Wash. Pacific 
Northwest Labs. 

W.L. Templeton, E. A. Sutton, R. M. Bean, R.C. 
Arnett, and J. W. Blaylock. 

In: 1975 Conference on Prevention and Control of 
Oil Pollution; Proceedings, p 489-496, March 1975. 
9fig, 1 tab, 14 ref. 


ON LAKE 


Descriptors: *Lakes, *Oil pollution, Limnology, 
‘Water quality, Environmental effects, Toxicity, 
Organic compounds, Primary productivity, Sedi- 
ments, Fauna, Wastes, Bioassay, Fisheries, 
Biodegradation, Sedimentation, Water pollution 
effects, Pollutant identification. 

Identifiers: *Lake Maracaibo(Venezuela), 
Volatilization. 


The results of a 2-year study on the impact of oil 
discharges, domestic wastes, and industrial pollu- 
tion on Lake Maracaibo, Venezuela, were 
discussed. Analyses of environmental samples- 
water, sediments, and biota showed low concen- 
trations of oil in lake water an no detectable accu- 
mulation of petroleum-derived hydrocarbons in 
muscle tissue of selected commercial species. The 
occurrence of bituminous materials in the sedi- 
ments suggested that the natural processes of 
volatilization, biodegradation and sedimentation 
were the major mechanisms for the removal of oil 
from the surface waters. The lake system was 
described with relevant water quality, hydro- 
graphic, ecological, and fishery resources data. 
(Katz) 

W76-00140 


CHEVRON MAIN PASS BLOCK 41 OIL SPILL: 

or gta AND BIOLOGICAL INVESTIGA- 
IONS, 

Chevron Oil Field Research Co., La Habra, Calif. 

C.D. McAuliffe, A. E. Smalley, R. D. Groover, 

W. M. Welsh, and W. S. Pickle. 

In: 1975 Conference on Prevention and Control of 

Oil Pollution:Proceedings, p 555-566, March 1975. 

7 fig, 11 tab, 16 ref. 


Descriptors: *Oil spills, *Oil pollution, *Sampling, 
‘Bioassay, Environmental effects, Benthic flora, 
Benthic fauna, Shellfish, Fish, Water quality, 
Dispersants, Population, Toxicity, Speciation, 
Water pollution effects, Path of pollutants, Loui- 
sianna, Pollutant identification. 
Identifiers: Tissue analysis, 
Trawl samples. 


Bioaccumulation, 


Extensive chemical and biological studies were 
undertaken during and following a 65,000 barrel 
crude oil spill to determine the fate of discharged 
oil and to determine the adverse effects of the oil 
on the marine environment. 2,000 barrels of 
chemical dispersants were sprayed. Hydrocarbon 
determinations were made of the water column, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Identification Of Pollutants—Group 5A 


sediments, and tissue samples. Benthic organisms 
were: enumerated and identified. Trawl samples 
were taken of fish, shrimp, and crab, and bioas- 
says were made. Results were discussed. (Katz) 
W76-00145 


LONG-TERM EFFECTS OF AN OIL SPILL AT 
WEST FALMOUTH, MASSACHUSETTS, 

Marine Biological Lab., Woods Hole, Mass. 

For primary bibliographic entry see Field 5C. 
W76-00146 


DEVELOPMENT OF A RAPID AND SIMPLE 
TEST FOR BACTERIOLOGICAL WATER 
QUALITY UTLIZING LIMULUS LYSATE, 
Montana State Univ., Bozeman. Dept. of 
Microbiology. 

T. M. Evans, and D. G. Stuart. ; 
Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-245 766, 
$5.25 in paper copy, $2.25 in microfiche. Research 
Report No 69, Montana vaoeny Joint Water 
Resources Research Center, ber 
1975. 102 p, 19 fig, 14 tab, 107 ref. OWRT A-080- 
MONT (1). 





Descriptors: Water quality, 
*Spectrophotometry, 
*R; *Ri 


*Water analysis, 

Microbiology, Assay, 
ators, Califorms, Bacteria, 
*Pollutant identification, 


«3° 





Enteric _ bacteria, 
Pathogenic bacteria. 
Identifiers: *Endotoxin, Limulus lysate assay, 
*Bacterial indicators. 


The Limulus lysate assay (LLA) was used to mea- 
sure the endotoxin content in stream water and 
was found to reflect the degree of bacterial con- 
tamination as measured by coliform, enteric, 
gram-negative and heterotrophic bacteria. On the 
basis of high positive correlations between bound 
endotoxin and coliform, enteric, gram-negative 
and heterotrophic bacteria, the measurement of 
bound endotoxin by the Limulus lysate assay was 
proposed as a rapid and sensitive test of bacterial 
water quality. Because of the assumptions that are 
inherent in using the LLA as a measure of bacteri- 
al water quality, more research is needed before 
the LLA can be generally applied. (Holje - Mon- 
tana State) 

W76-00174 


STRATEGIES FOR WATER QUALITY MONI- 
TORING, 

North Carolina Univ., Chapel Hill. Dept. of En- 
vironmental Sciences and Engineering. 

J. K. Sherwani, and D. H. Moreau. 
Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-245 765, 
$5.75 in paper copy, $2.25 in microfiche. North 
Carolina Water Resources Research Institute, 
Raleigh, UNC-WRRI Report No 107, June 1975. 
137 p, 7 fig, 45 tab, 39 ref, append. OWRT A-065- 
ONC (2) 14-31-0001 -4033. 


Descriptors: *Monitoring, *Networks, *Network 
design, Sampling, Design standards, Data collec- 
tions, Water quality, Water data, Design criteria, 
Mathematical models, *Water quality standards, 
Stations, *North Carolina, Pollutant identifica- 
tion, Regulation. 

Identifiers: *Monitoring strategies, Monitoring 
networks, *Water quality monitoring, Sampling 
frequency, Water quality data, Stream standards. 


General guidelines are provided for the prelimina- 
ry design of a water quality monitoring system. 
The design is defined as the specification of the 
parameters to be determined, the number and lo- 
cation of sampling stations, and the frequency of 
sampling. The role of several objectives in the 
determination of monitoring strategy is con- 
sidered. The objectives are the characterization of 
stream water quality, enforcement of stream stan- 
dards and the detection of long-term trends. Prin- 
cipal component analysis is used to identify impor- 


29 


tant water quality parameters and to find the ap- 
propriate size of a monitoring network. Informa- 
tion content defined as the reciprocal of the vari- 
ance of the estimate of the mean concentration is 
suggested as a valid criterion for the design of a 
monitoring network for the characterization of 
water quality. Impact index based on the probabili- 
ty, severity and frequency of violation, number of 
direct users of the stream water, predominant use 
and the size of stream is proposed for determining 
the priority of location in an enforcement network. 
A protocol for the sampling of non-print sources is 
presented. The Research Triangle area in North 
Carolina is used as a case study. A possible 
framework for the strategy of water quality moni- 
toring is described. This consists of an initial one- 
time baseline data collection program and even- 
tually three types of networks: (a) an extensive 
network at relatively large number of key points, 
(b) an intensive network in selected drainage sub- 
basins, and (c) a regulation network. (Stewart- 
North Carolina State) 

W76-00178 


REGIONAL SEWERING AND GROUNDWATER 
QUALITY IN THE SOUTHERN SAN JOAQUIN 
VALLEY, 

For primary bibliographic entry see Field 5B. 
W76-00190 


LABORATORY MODELING OF THERMAL 
STRUCTURE IN STAGNANT WATER, 

Purdue Univ., Lafayette, Ind. School of Mechani- 
cal Engineering. 

For primary bibliographic entry see Field 2H. 
W76-00199 


TOXIC HEAVY METALS IN GROUNDWATER 
OF A PORTION OF THE FRONT RANGE 
MINERAL BELT, 

Colorado School of Mines, 
Chemistry. 

K. W. Edwards, and R. W. Klusman. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-246 039, 
$3.75 in paper copy, $2.25 in microfiche. Colorado 
Environmental Resource Center, Fort Collins, 
Completion Report Series No 67, June 1975. 33 p, 
5 fig, 6 tab, 18 ref. OWRT A-023-Colo(1). 


Golden. Dept. of 


Descriptors: *Trace elements, Groundwater, Pota- 
ble water, Pollution *Colorado, *Gas chromatog- 
raphy, *Heavy metals, Toxicity, *Pollutant 
identification, Water analysis, Copper, Lead, 
Manganese, Mercury, Analytical techniques. 
Identifiers: *Anodic stripping voltammetry, Front 
Range Mineral Belt(Colo), Arsenic, Selenium, An- 
timony. 


Anodic stripping voltammetry and gas chromatog- 
raphy have been investigated with respect to their 
suitability for multielement analyses of trace ele- 
ments in natural waters. The elements of interest 
in this study of toxic and esthetically undesirable 
elements in the regional ground waters of the 
Front Range Mineral Belt are arsenic, cadmium, 
copper, iron, lead, manganese, mercury, seleni- 
um, silver, and zinc. Atomic absorptions spec- 
trophotometry is commonly used for analysis of 
these elements but permits only one element to be 
determined at a time. Anodic stripping voltam- 
metry was highly sensitive and suitable for deter- 
mination of low concentrations of cadmium, 
copper, lead, manganese, and mercury. For most 
of these elements the reproducibility was excellent 
at the ppb concentration level. Compared with 
direct flame atomic absorption, this method was 
more sensitive but not significantly faster despite 
determination of several elements per analysis. 
Gas chromatography was investigated for analysis 
of arsenic, antimony, and selenium by generation 
and separation of their hydrides. The method was 
difficult to use effectively and not sufficiently sen- 
sitive for natural water anslysis. 

W76-00274 
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GROUND WATER CONTAMINATION IN INDI- 
ANA, 

Geological Survey, Ind. Water 
Resources Div. 

For primary bibliographic entry see Field SB. 
W76-00276 


Indianapolis, 


COMPUTER MODEL GUIDES SALT WATER 
WELL CONSTRUCTION, 

EBA Engineering Consultants Ltd. Edmonton 
(Alberta). 

P. L. Hall. 

Johnson Drillers Journal, Vol 47, No 1, p 1-2, 
January-February, 1975, 2 fig. 


Descriptors: *Groundwater, ‘*Water wells, 
*Pollution, Pollutant identification, *Computer 
models, Canada, Saline water intrusion, Data col- 
lections. 

Identifiers: New Brunswick(Canada), 
processing plants, Well spacing. 


Fish 


A computer model was designed to simulate salt 
water intrusion and the effects of both fresh and 
salt water wells on the movement of the salt water 
wedge. The study was conducted by the Provincial 
Municipal Engineering Division in New Brun- 
swick, Canada to avert a serious shortage of fresh 
water supplies to the fish-processing industry in 
the area. The computer model showed that it was 
practical to construct salt water wells that would 
satisfy these conditions: (1) the salt water wells 
should not cause contamination of existing wells, 
(2) the salt water wells should control the extent of 
salt water intrusion, and (3) the salt water wells 
should decrease the flow of fresh ground water to 
the seas and thus provide a fresh water supply for 
a considerable period of time. The wells were 
placed in production before the end of 1973 and 
the salt water movement has been monitored and 
compared with the predicted movement. Results 
of the computer model have been of considerable 
value. (Campbell-NWWA) 

W76-00285 


LEAD, ZINC, AND COPPER IN SOILS OF 
URBAN STORM-RUNOFF RETENTION 
BASINS, 

Agricultural Research Service, 
Water Management Research. 

H. I. Nightingale. 

Journal of the American Water Works Associa- 
tion, Vol 67, No 8, p 443-446, August 1975. 3 fig, 4 
tab, 13 ref. 


Fresno, Calif. 


Descriptors: *Surface runoff, *Urban runoff, Re- 
tention, *Lead, *Zinc, *Copper, ‘*Drainage 
systems, *California, Heavy metals, Storm drains, 
Pollutants, Public health, Water pollution sources, 
Urban drainage, Watersheds(Basins), Drainage ef- 
fects, Soil chemical properties, Flood control, 
Gasoline, Flooding, Soil contamination, Ground- 
water recharge, Flood control, Bermudagrass, Soil 
analysis, Recreation. 

Identifiers: *Storm-runoff retention basins, 
*Fresno(Calif), Urban flooding, Leaded gasoline, 
Environmental health problems, Retention basins. 


A study was made to determine the amounts of 
three metal contaminants found in the soils of 
urban storm-runoff retention basins. Soil samples 
were taken at various depths in the basins and 
analyzed for copper, lead, and zinc. Utilization of 
storm-drainage retention basins to control urban 
flooding is a water-management system that tends 
to concentrate street-surface contaminates into a 
small area. Results of the soil analyses were 
shown. (Henley-ISWS) 
W76-00307 


SPECTROSCOPIC INSTRUMENTS, SATEL- 
LITES AND COMPUTERS: NEW DIRECTIONS 
FOR MONITORING THE ENVIRONMENT, 
Denver Research Inst., Colo. 

For primary bibliographic entry see Field 7B. 
W76-00315 


COOLING TOWERS AND WATER QUALITY, 
Environmental Science and Engineering, Inc., 
Gainsville, Fla. 

For primary bibliographic entry see Field 5B. 
W76-00316 


ACCUMULATION AND ELIMINATING STU- 
DIES OF FOUR DETERGENT FLUORESCENT 
WHITENING AGENTS IN BLUEGILL 
(LEPOMIS MACROCHITUS), 

CIBA-GEIGY Corp., Greensboro, N.C. Dye-stuff 
and Chemicals Div. 

C.R. Ganz, J. Schulze, P. S. Stensby, F. L. 
Lyman, and K. Macek. 

Environmental Science and Technology, Vol 9, 
No 8, p 738-744, August, 1975. 5 fig, 4 tab, 20 ref. 


Descriptors: *Organic compounds, Fish, Path of 
pollutants, Toxicity, Sampling, Analytical 
techniques, Water pollution effects, *Pollutant 
identification. 

Identifiers: *Bluegill, Lepomis macrochirus, Tis- 
sue analysis, Bioaccumulation, FWA, 
*Fluorescent whitening agents, DASC-3, DASC-4, 
BSB, NTS-1, Flowthrough water systems. 


Bluegill, Lepomis macrochirus, were exposed in 
dynamic flow through tank water systems to each 
of four sulfonated stilbene fluorescent whitening 
agents, (FWAs), DASC-3, DASC-4, BSB, and 
NTS-1, to determine to what degree these 
products accumulte in portions of the fish which 
may be consumed by humans. Only NTS-1 yielded 
tissue levels above those present in the tank water. 
FWA was completely eliminated from exposed 
fish within 14 days of their transfer to clean water. 
It was concluded that the compounds tested were 
likely to present little risk of accumulating and per- 
sisting in natural fish populations. (Klein) 
W76-00318 


EVALUATION OF SOME METHODS OF ANAL- 
YSIS FOR PETROLEUM HYDROCARBONS IN 
MARINE ORGANISMS, 

Woods Hole Oceanographic Institution, Mass. 
Dept. of Chemistry. 

J. W. Farrington, and G. C. Medeiros. 

In: 1975 Conference on Prevention and Control of 
Oil Pollution;Proceedings, American Petroleum 
Institute, EPA and U.S. Coast Guard, March 1975, 
p 115-121, 4 fig, 3 tab, 27 ref. 


Descriptors: *Clams, *Molluscs, Methodology, 
*Analytical techniques, *Chemical analysis, 
*Organic compounds, *Oil pollution, Evluation, 
Sampling, Gas chromatography, Marine animals, 
Water analysis, Bioindicators, Laboratory tests, 
*Pollutant identification. 

Identifiers: *Virtis, *Soxhlet, Digestion methods, 
Bioaccumulation, Tissue analysis, Marcenaria 
mercenaria. 


Soxhlet extraction, homogenization with Na2SO4 
in a Virtis homogenizer, and KOH-methanol 
digestion methods of extracting hydrocarbons 
from marine organisms have been tested and com- 
pared using subsamples of a clam (Marcenaria 
mercenaria) homogenate. The. amounts of 
hydrocarbons were determined gravimetrically 
and the composition was partially characterized by 
gas chromatography. There was a statistically sig- 
nificant difference between the results of the Vir- 
tis vs. Soxhlet and Soxhlet vs. digestion methods. 
However, in practice the difference was small and 
would be apparent only if large numbers of 
replicate measurements were made. (Klein) 
W76-00320 


THE FATE OF SPILLED NAVY DISTILLATE 
FUEL, 

Civil Engineering Lab. (Navy), Port Hueneme, 
Calif. 

P. J. Hearst. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as AD-A002 





256, $3.75 in paper copy, $2.25 in microfiche. Sep- 
tember 1974, 31 p, 7 fig, 6 tab, 11 ref. 


Descriptors: *Oil wastes, *Oil spills, *Sea water, 
*Fuels, *Gas chromatography, Analytical 
techniques, *Pollutant identification, Persistence, 
Laboratory tests, Weathering, Water pollution 
sources, Evaporation, *Path of pollutants. 
Ideniifiers: * Distillate fuels. 


Laboratory weathering studies of four Navy distil- 
late fuels on salt water showed that in thick films 
(Smm) the major portions of the oils (75-90%) did 
not evaporate in one week. These fuels are thus 
relatively persistant oils. The physical properties 
did not change markedly and the thick emulsion, 
or mousse, obtained with Navy special fuel oil was 
not obtained with the distillate fuels. Very thin 
films (0.1mm) evaporated much more rapidly, 
leaving residues of about 5%, whereas Navy spe- 
cial fuel oil left residues of 65%. The weathering 
characteristics are related to the distillation range 
as shown by gas chromatographic comparisons. 
(Katz) 

W76-00323 


A NEW MEASURE OF BIOTIC SIMILARITY 
BETWEEN SAMPLES AND ITS APPLICATIONS 
WITH A CLUSTER ANALYSIS PROGRAM, 
Edgewood Arsenal, Aberdeen Proving Ground, 
Md. Biomedical Labs. 

For primary bibliographic entry see Field 7B. 
W76-00325 


THE EFFECT OF PESTICIDES ON BYSSUS 
FORMATION IN THE COMMON MUSSEL, 
MYTILUS EDULIS, 

Queens Univ., Belfast (Northern Ireland). Dept. of 
Zoology. 

For primary bibliographic entry see Field SC. 
W76-00328 


PCB CONTENTS IN SEVERAL SPECIES OF 
FLATFISH COLLECTED IN THE EASTERN 
BERING SEA, (IN JAPANESE), 

Hokkaido Univ., Sapporo, Japan. Faculty of 
Fisheries. 

M. Takagi, H. Murayama, and S. Soma. 

Bulletin of the Japanese Society of Scientific 
Fisheries, Vol 41, No 6, p 685-690, June 1975. 3 
fig, 2 tab, 5 ref. 


Descriptors: *Fish, *Organic compounds, 
*Chlorinated hydrocarbons, *Fish physiology, 
Laboratory tests, Fish eggs, *Polychlorinated 
biphenyls, Water pollution effects, *Pollutant 
identification. 

Identifiers: *Flatfish, *Tissue analysis, Bioaccu- 
mulation, Liver, Muscle, *Bering Sea. 


Materials used for the study of polychlorinated 
biphenyls (PCB) concentrations in the muscle, 
liver and egg of four species of flatfish were col- 
lected from 14 locations in the Eastern Bering Sea. 
Analysis proved that PCB concentrations in 
muscle ranged between 0.02-0.13 ppm with distinct | 
differences within the same species depending on 
the source location. PCB contents in liver samples 
ranged from 0.06-0.27 ppm, i.e. always higher than 
the muscle values, and egg PCB contents were 
0.01-0.03 ppm, i.e. lower than muscle levels. 
(Klein) { 
W76-00332 


j 


HISTOCHEMICAL OBSERVATIONS ON THE) 
PERMEATION OF HEAVY METALS INTO 
TASTE BUDS OF GOLDFiSH, f 
Kyoto Univ. (Japan). Dept. of Fisheries. 
K. T. Vijayamadhavan, and T. Iwai. 

Bulletin of the Japanese Society of Scientific | 


Fisheries, Vol 41, No 6, p 631-639, June 1975. 12” 


fig, 15 ref. 
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Descriptors: Fish, Metals, *Fish physiology, Mer- 
cury, Copper, Zinc, Lead, Path of pollutants, 
*Heavy metals, Water pollution effects, Pollutant 
identification. 

Identifiers: *Goldfish, Carassius auratus, *Taste 
cells, *Tissue analysis, Bioaccumulation, 
*Histological effects, Taste buds. 


The rate of metal permeation into taste cells of 
goldfish, Carassius auratus varied with metal type, 
the concentration of metallic ions in the medium, 
and the duration of exposure. Mercury permeated 
the fastest, followed by copper, zinc and lead. 
Mercury damaged not only the taste buds but the 
entire epithelial layers within 30 minutes. Lead af- 
fected mucous cells more than the taste buds. Two 
types of taste cells in the taste buds were evident 
during the early phase of exposure to copper, mer- 
cury and zinc. (Klein) 

W76-00334 


TOXICITY OF A LINEAR ALKYLATE SUL- 
FONATE DETERGENT TO LARVAE OF FOUR 
SPECIES OF FRESHWATER FISH, 

National Water Quality Lab., Duluth, Minn. 

For primary bibliographic entry see Field 5C. 
W76-00337 


FISH TOXICITY OF 
FENITROTHION, 

Atlantic Biological Station, St. Andrews (New 
Brunswick). 

For primary bibliographic entry see Field SC. 
W76-00338 


S-METHYL 


A SIMPLE AGAR PLATE METHOD, USING 
MICRO-ALGAE FOR HERBICIDE BIO-ASSAY 
OR DETECTION, 

Bath Univ. (England). 
Sciences. 

S.J. L. Wright. 

Bulletin of Environmental Contamination and 
Toxicology, Vol 14, No 1, p 65-70, July 1975. 2 fig, 
8 ref. 


School of Biological 


Descriptors: *Methodology, *Technology, 
*Bioassay, *Algae, *Bioindicators, Herbicides, 
Toxicity, *Pollutant identification, Chlorella. 
Identifiers: Pleurococcus, Biodetection, Agar 
plates. 

A simple, inexpensive method was described for 
the bioassay of herbicides using micro algae 
(Chlorella and Pleurocossus) growing on agar 
plates. Results were obtainable after two days. 
The method was found suitable for biodetection of 
herbicide residues and toxicity studies on soil and 
aquatic pollutants. (Klein) 

W76-00339 


UTILIZATION OF ALGAL ASSAYS TO ASSESS 
THE EFFECTS OF MUNICIPAL, INDUSTRIAL 
AND AGRICULTURAL WASTEWATER EF- 
FLUENTS UPON PHYTOPLANKTON PRODUC- 
TION IN THE SNAKE RIVER SYSTEM, 

Pacific Northwest Environmental Research Lab., 
Corvallis, Oreg. 

J.C. Greene, W. E. Miller, T. Shiroyama, and T. 

E. Maloney. 

Water, Air and Soil Pollution, Vol 4, No 3-4, p 415- 
434, July-August, 1975. 11 fig, 3 tab, 9 ref. 


Descriptors: *Algae, *Algal growth, *Primary 
productivity, *Nutrients, *Phytoplankton, Sam- 
pling, Growth rates, Laboratory tests, Nitrogen, 
Phosphorus, Bioassays, Water quality, Wastes, 
Bioassay, Water pollution effects. 

Identifiers: *Snake River, *Selenastrum capricor- 
nutum. 


Industrial wastes, natural phosphate levels, irriga- 
tion return flows, municipal wastes, and the decay 
of aquatic biota contribute to high concentrations 
of nitrogen and phosphorus which stimulate 
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aquatic growth and thick algal blooms in the Snake 
River system. Algal assays (Selenastrum capricor- 
nutum) were conducted on waters of 18 Suake 
River and tributary sites to 1 determine if algal 
growth was consistent with results predicted from 
review of chemical analysis for orthophosphorus 
and total soluble inorganic nitrogen; (2) determine 
if algal yields were eliminated by P, N, or some 
other nutrient essential to algal growth; and (3) 
predict the effect of N or P additions on algal 
productivity. (Klein) 

W76-00342 


INSTRUMENTATION 
WATER QUALITY, 
Water Pollution Research Lab., 
(England). 

R. Briggs. 

Water Treatment and Examination, Vol 24, Part 1, 
p 23-45, 1975. 10 fig, 2 tab, 21 ref. 


FOR MONITORING 


Stevenage 


Descriptors: *Pollutant identification, 
*Instrumentation, *Monitoring, *Water quality, 
Sampling, Suspended solids, Heavy metals, Tox- 
icity, Ammonia, Data collection. 

Identifiers: Sensors, Land-based monitoring sta- 
tions. 





Methods and instrumentation for monitoring water 
quality currently used in Great Britain are 
reviewed. Required units and limits of accuracy 
for data from automatic water quality monitors are 
given for the parameters of temperature, dissolved 
oxygen, oxidized nitrogen, ammoniacal nitrogen, 
organic matter, suspended matter, conductivity, 
chloride, hardness, pH value, sunlight intensity, 
and dissolved carbon dioxide. In order to achieve 
consistency, standards must be set for sampling 
frequency and sampling position. Types of availa- 
ble land-based package water quality monitors are 
described and the field performance of selected 
land-based monitoring stations in the United King- 
dom is analyzed. Telemetry networks for water 
quality monitoring and the connection between au- 
tomatic and manual control schemes aie 
discussed. Many optical devices have been 
developed to monitor suspended solids concentra- 
tion in river waters and effluents, and such sensors 
are accurate as long as optical surfaces are kept 
clean and if enough frequent calibrations are car- 
ried out to correct for errors arising from varia- 
tions in particle density and size distributions. 
Specific instrumentation for measuring organic 
pollution, monitoring heavy metal concentrations, 
measuring ammonia, and detecting toxicity of pol- 


lutants to aquatic life are presently being 
developed. (Kramer-FIRL) 
W76-00360 


MONITORING THE ENVIRONMENT, 

Denver Research Inst., Colo. 

C. F. Heins, F. D. Johnson, and E. C. Mangold. 
Environmental Science and Technology, Vol 9, 
No 8, p 720-725, August, 1975. 


Descriptors: *Monitoring, *Spectroscopy, 
*Satellites(Artificial), *Remote sensing, *Data 
processing, *Computer programs, Instrumenta- 
tion, Environmental control, Automation, 
*Pollutant identification, Water pollution sources. 
Identifiers: LANDSAT, GOES. 


Four developments in environmental monitoring 
are examined. These are spectroscopy, satellite 
transmission of environmental data, remote 
sensing, and computerized data processing. Im- 
provements in instrumentation and techniques 
have occurred in response to stringent environ- 
mental legislation. Spectroscopic instruments are 
used primarily for atmospheric monitoring. Satel- 
lites have been tested for the relay of collected 
data from remote, automatic collection systems. 
The earth resources satellite LANDSAT and a 
system af Data Collection Platforms (DCP’s) are 
used to collect and transmit data in digital form 
from sensors. Another system, designed for 


hydrological, meteorological, and oceanogaphic 
data is made up of the Geostationary Operational 
Environmental Satellites (GOES), which are being 
used by both governmental agencies and industrial 
firms. Several remote sensors are also being 
developed, based on technologies of correlation 
spectrometry, infrared sensors, and LIDAR (light 
detection and ranging) systems. With the con- 
tinued use of such sensing, data collection, and 
satellite transmittal devices, specialized computer 
programs for interpretation of data have become 
increasingly important. Software programs used to 
identify bodies of water, to trace the paths of 
storms, and to classify land usage through digital 
imagery are being developed to assimilate the 
quantities of information which may be obtained 
from these new methods of environmental mea- 
surement. (Kramer-FIRL) 

W76-00361 


RADIOCARBON AGES OF GROUND WATER 
AS A BASIS FOR THE DETERMINATION OF 
SAFE LIMITS OF AQUIFER EXPLOITATION, 
Nova Univ., Fort Lauderdale, Fla. Life Science 
Center. 

For primary bibliographic entry see Field 5B. 
W76-00363 


GROUND WATER GEOCHEMISTRY OF THE 
PAHASAPA LIMESTONE, 

South Dakota School of Mines and Technology, 
Rapid City. Dept. of Geology and Geological En- 
gineering. 

For primary bibliographic entry see Field 2K. 
W76-00375 


TRACE ELEMENT COMPOSITION OF 
STREAM SEDIMENTS, AN INTEGRATING 
FACTOR FOR WATER QUALITY, 

Arkansas Univ., Fayetteville. Water Resources 
Research Center. 

K. F. Steele, H.C. MacDonald, G. H. Wagner, and 
W.S. Bowen. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-246 045, 
$6.25 in paper copy, $2.25 in microfiche. Publica- 
tion No 31, 1975. 160 p, 62 fig, 29 tab, 26 ref, ap- 
pend. OWRT A-025-ARK (3). 


Descriptors: *Trace el ts, Suspended solids, 
Dissolved solids, Geology, *Bottom sediments, 
Mineralogy, Water quality, *Arkansas, Sampling, 
*Pollutant identification, Tributaries, *Sediment 
transport, *Path of pollutants, *Metals, Spec- 
trometry, X-ray fluorescences, Iron oxides, Ad- 
sorption. 

Identifiers: *Buffalo River(Ark). 





Bottom sediments, suspended sediments, and 
water were sampled along 130 miles of the Buffalo 
River in northern Arkansas. The water and acid 
extracts of the suspended sediments and the minus 
95 mesh fraction of the bottom sediments were 
analyzed by atomic absorption spectrometry. All 
samples were analyzed for Na, K, Mg, Ca, Zn, 
Cd, Cu, Pb, Fe, Co, Cr, Ni, and Mn. Selected bot- 
tom samples also were analyzed for As, Hg, and 
Zr. Zr was determined by x-ray fluorescence. Li 
and Sr were determined for selected water and 
suspended sedi t samples. There is a general 
decrease downstream in Fe, Cu, Cr, Ni, Mn, Pb, 
K, and Na in the bottom sediments as the drainage 
area increases in carbonate rock and decreases in 
shale. Mg, Ca, Zn, and Cd increase in bottom sedi- 
ments downstream. The values for the these ele- 
ments in the water, especially the major elements, 
also correspond closely with the geology of the re- 
gion. Tributaries are sites of abrupt rise and fall of 
metal values, within a few miles, from background 
to anomalously high values to background, espe- 
cially tributaries draining Zn and Pb mineralized 
areas. The bottom sediments are mainly quartz 
and chert grains. These grains apparently are 
coated with hydrous iron oxide which acts as a 
sorbent for many of the elements and is a domi- 
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nant transport mechanism for acid extractable Co, 
Cr, Ni, Cu, Mn, and K. Other acid extractable 
metals, particularly Mg, Ca, Zn, Cd, and Pb. are 
mostly in clastic grains. Graphic representation of 
the Langmuir equation for Mn is consistent with 
adsorption of Mn by iron in both bottom sediments 
and suspended sediments. 

W76-00377 


EVALUATION OF A RECREATIONAL LAKE 
REHABILITATION PROJECT, 

Dakota State Coll., Madison. 

C. L. Churchill, C. K. Brashier, and D. Limmer. 
Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-246 083, 
$4.75 in paper copy, $2.25 in microfiche. South 
Dakota Water Resources Institute, Brookings, 
Completion Report, August 1975. 75 p, 13 fig, 20 
tab, 19 ref, 2 append. OWRT B-028-SDAK (1). 14- 
01-0001 -3936. 


Descriptors: *Dredging, Shore protection, Lake 
shores, Lakes, Eutrophication, Biological commu- 
nities, Nutrients, Sedimentation, Sediment yield, 
*South Dakota, *Phosphorus, *Diatons, 
*Cyanophyta, *Chlorophyta, Silts, Recreation, 
*Lake sediments, *Bottom sediments, Monitor- 
ing, *Pollutant identification, *Phosphates. 
Identifiers: *Lake Herman(SD), Gabion silt traps, 
*Lake rehabilitation, Orthophosphates. 


Lake Herman, a recreational, shallow, warm 
water prairie lake near Madison, South Dakota 
drains an extensively cultivated watershed and 
acts as a siltation basin for a chain of four lakes. 
The lake is more than half silted in and since 1968 
various rehabilitation efforts have been made, in- 
cluding the construction of silt traps and lake 
dredging. Continuation of the monitoring of 
chemical levels and biological populations of green 
algae, blue-green algae and diatoms has revealed 
two major changes: (1) ortho phosphate and total 
phosphorus levels (which increased markedly with 
the beginning of dredging) have decreased since 
dredging has ceased, and (2) other parameters in- 
cluding conductivity, chloride, hardness, calcium, 
Magnesium, potassium, and sodium have been 
gradually increasing since 1968. Lake bottom core 
samples show a pattern of decreasing levels of ex- 
tractable and total phosphorus with depth. Silt 
deposit area cores, however, show no consistent 
variation of phosphorus with depth, and further- 
more have significantly lower levels of extractable 
phosphorus than the upper portion of the lake 
cores. Measurement of the silt depth at forty sites 
in Lake Herman and comparison of these mea- 
surements with those taken at the same sites in 
1967 have revealed that the silt volume of the lake 
has increased by 2,022 acre feet or 23.8% during 
the eight years from 1967 to 1975. (Wiersma-South 
Dakota State) 

W76-00379 


BACTERIOLOGICAL WATER QUALITY 
METHODS FOR DETERMINING RUMINANT 
FECAL POLLUTION, 

South Dakota State Univ., Brookings,. Dept. of 
Microbiology. 

P. R. Middaugh. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-246 047, 
$4.75 in paper copy, $2.25 in microfiche. South 
Dakota Water Resources Institute, Brookings, 
Completion Report, June 1975. 56 p, 4 fig, 7 tab, 45 
ref. OWRT A-037-SDAK (1). 14-31-0001-3542. 


Descriptors: *Water pollution sources, *Farm 
wastes, *Pathogenic bacteria, Indicators, Bac- 
teria, *Enteric bacteria, Bioindicator, Water quali- 
ty, “Livestock wastes, Human _ diseases, 
*Microbiology, *Bicassay. 

Identifiers: *Ruminant fecal pollution. 


Studies have been completed on development of 
microbiological methods for detection of farm 
animal waste pollution of lake and river water. To 


differentiate ruminant fecal pollution from 
domestic sources, the fecal streptococcus, 
Streptococcus bovis, which is reported to be 
unique in ruminants, was detected by specific 
selective methods amd media. S. bovis cells are 
differentiated by their starch hydrolyzing ability. 
The method as developed utilizes a membrane 
filter, 0.45 micron porosity, to concentrate the S. 
bovis cells. In one method the membrane is placed 
on modified Kenner-Fecal Streptococcus agar in a 
60 mm petri dish. An overlayer of 3 ml of 1% agar 
which contains 0.2% _ starch-dye complex, 
Remazol Brilliant Blue-R dye coupled to amylose 
starch, is placed on the membrane. The cells are 
incubated at 37C in a moist chamber with an at- 
mosphere of 75% N2 and 25% CO2 gas for 24 to 48 
hours. Visible clear zones develop around cells 
containing amylose. or starch hydrolyzing ability. 
A further development uses commercial Pfizer 
Selective Enterococcus agar medium (modified to 
exclude esculin and with added 2, 3, 5 triphenyl- 
tetrazolium chloride to pigment the colonies red). 
In this method the membrane filter carrying the S. 
bovis cells is overlaid with 3 ml of the modified 
PSE agar to which was added 0.2% amylose-azure 
dye to indicate starch hydrolysis after anaerobic 
incubation. The method has been evaluated by 
tests on lakes and rivers. A small number of re- 
lated streptococci also hydrolyze starch. These are 
typical S. faecalis cells which are biochemically 
differentiated, if mecessary. (Wiersma-South 
Dakota State) 

W76-00380 


CHECK SAMPLING FOR MONITORING BAC- 
TERIOLOGICAL QUALITY. 

Missouri State Div. of Health, Jefferson City. Bu- 
reau of Water Supply. 

R. S. Miller. 

Journal of the American Water Works Associa- 
tion, Vol 67, No 1, p 28-32, January, 1975. 8 tab. 


Descriptors: *Monitoring, *Water quality control, 
*Water quality standards, *Data collections, Data 
transmissions, Maintenance, Measurement, Regu- 
lation, Operations, Water purification, Biological 
treatment, Biocontrol, Diseases, Government 
regulation, Government standards, State jurisdic- 
tion, *Missouri, ‘*Pollutant identification, 
*Bacteria. 

Identifiers: Check sampling. 


The Division of Health, Missouri, requires that 
water samples of public supplies be submitted for 
testing on a routine basis. A minimum of four sam- 
ples per month is required if the particular supply 
provides no treatment, and four samples per week 
if water is treated. Most large water supply plants 
maintain their own bacteriological laboratories and 
do not submit samples directly, but all water-test- 
ing results are sent to the Division of Health which 
also surveys laboratories for water testing ap- 
proval. When a problem occurs in the distribution 
system, contamination is all too often the result of 
improper procedure in the collection and submis- 
sion of ples. Two probl emerge: (1) the 
need for training to provide qualified operators 
who properly collect and submit samples for bac- 
teriological analysis, and (2) the need to develop 
technology related to maintaining water quality in 
the distribution system through better cross-con- 
nection control programs and procedures for disin- 
fection of water mains following breaks. Quality 
control could be improved if local or regional 
laboratories were available near small communi- 
ties so that test results would be available quicker 
without the time delays necessitated by forward- 
ing and returning sample containers to distant 
laboratories. Technological developments are also 
needed for more rapid and accurate monitoring to 
determine acceptable quality from a bacteriologi- 
cal standpoint. (Bradbeer-NWWA) 

W76-00391 
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VIRUS PROBLEMS AND THEIR RELATION TO 
WATER SUPPLIES, 

Environmental Protection Agency, Washington, 
D.C. Div. of Water Supply. 

J.H. McDermott. 

Journal of the American Water Works Associa- 
tion, Vol 66, No 12, p 693-698, December, 1974. 2 
fig, 4 tab, 19 ref. 


Descriptors: *Viruses, *Enteric, *Epidemics, 
*Potable water, *Water supply, Diseases, Biocon- 
trol, Microbiology, Epidemiology, Aquatic 
microorganisms, Animal wastes, *Water quality 
standards. 

Identifiers: Hepatitus, Typhoid. 


Two objectives of the federal drinking-water pro- 
gram have been to evaluate application of contem- 
porary standards of good practice and to recom- 
mend appropriate remedies including priority 
areas for future research and development. 
Several studies using the 1962 Drinking Water 
Standards as the basis of performance evaluations 
have been conducted in recent years. They have 
shown that many citizens are not being provided 
with drinking water that meets contemporary stan- 
dards. Unnecessary risks are being taken in the 
production and distribution of drinking water. 
Viruses are parasites. Consequently, their occur- 
rence, growth, and transmission are depedent 
upon the invasion of living cells. Many of the en- 
teric viruses are actually or potentially water 
borne. These viruses and the associated diseases 
are listed. Most of the enteric viruses in surface 
waters are probably the result of inadequately 
treated sewage. It has been estimated that only 60 
percent of municipal wastes effluents are disin- 
fected prior to discharges. Disease statistics must 
be viewed very critically. It is reasonable to as- 
sume that the reported cases represent only 10 per- 
cent of the actual number of cases. Further, many 
of these cases have not been attributed to any 
mode of transmission at all but are potentially 
waterborne. There is a need to determine if single 
virus particles are passing through water treatment 
plants, but there is an inadequacy in methods of 
sampling, detecting, identifying, and enumerating 
viruses in water samples. (Bradbeer-NWWA) 
W76-00392 


USE OF A BIOASSAY TEST IN EVALUATING 
THE TOXICITY OF DRILLING FLUID ADDI- 
TIVES ON GALVESTON BAY SHRIMP, 
Milchem Inc., Houston, Tex. 

B. G. Chesser, and W. H. McKenzie. 

In: Conference on Environmental Aspects of 
Chemical Use in Well Drilling Operations, May 21- 
23, 1975, Houston, Texas, 19 p, 5 fig, 2 tab, 8 ref. 


Descriptors: Pollution, ‘*Neritic, *Shrimp, 
*Drilling fluid, *Additives, *Drilling, Estuaries, 
Lagoons, Commercial shellfish, *Toxicity, Lethal 
limit, *Bioassay, Toxins, Water pollution effects, 
Chromium, Sea water, Methods, Texas. 
Identifiers: *Lignosulfate, Polyacrylate, 
Defoamer, Hemlock, Galveston Bay(Tex). 


A bioassay test to determine the degree of toxicity 
of drilling fluid additives to shrimp is described. 
The method used is patterned after that given in 
the Standard Methods for the Examination of 
Water and Wastewater, 13th ed. prepared and 
published jointly by American Public Health As- 
sociation, Water Pollution Control Federation and 
American Water Works Association. Methods of 
collecting, acclimatization and exposure as well as 
the test apparatus are described. The results of the 
96 hour salt water toxicity tests with several com- 
mon drilling fluid additives are given. The tested 
materials are modified hemlock bark extract, 
chrome treated lignosulfate, iron lignosulfate, 
non-water dispersable defoamer, low molecular 
weight polyacrylate, and cellulosic-calcium car- 
bonate workover additive. The 50 percent toxicity 
level of brown or white shrimp is given for each of 
these. The study does not cover all drilling fluid 
additives but the procedure appears to be a reliable 
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and meaningful approach to measuring the toxicity 
of most additives to shrimp. (Bradbeer-NWWA) 
W76-00408 


MOVEMENT OF CHEMICAL CONTAMINANTS 
IN GROUND WATER, 

Dames and Moore, Park Ridge, Ill. 

For primary bibliographic entry see Field 5B. 
W76-00410 


EVALUATION OF METHODS FOR THE ANAL- 
YSIS OF PHYSICAL, CHEMICAL AND 
BIOCHEMICAL PROPERTIES OF POULTRY 
WASTEWATERS, 

Cornell Univ., Ithaca, N.Y. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 5D. 
W76-00442 


5B. Sources Of Pollution 


RATES OF WATER ENTRY INTO THE SUB- 


SOIL OF SEVERAL SOIL SERIES’ IN 
NEBRASKA, 

Nebraska Univ., Lincoln. Conservation and Sur- 
vey Div. 


For primary bibliographic entry see Field 5D. 
W76-00008 


THE SOLUBILITY OF FERRIC OXYHYDROX- 
IDES IN NATURAL WATERS, 

Kansas State Univ., Manhattan. Dept. of Geology. 
For primary bibliographic entry see Field 2K. 
W76-00011 


GROUND-WATER QUALITY IN THE SHIRAZ 
BASIN, SOUTH IRAN, 

Tehran Univ., (Iran). School of Engineering. 

For primary bibliographic entry see Field 2K. 
W76-00012 ; 


POINT SOURCE DISPERSION IN TURBULENT 
OPEN CHANNELS, 

Bogazici Univ., Istanbul (Turkey), 
Mathematics. 

For primary bibliographic entry see Field 8B. 
W76-00014 


Dept. of 


VALIDITY OF SOIL-WATER SAMPLES COL- 
LECTED WITH POROUS CERAMIC CUPS, 
Forest Service (USDA) Cadillac, Mich. North 
Central Forest Experiment Station. 

For primary bibliographic entry see Field 5A. 
W76-00024 


SIMULTANEOUS TRANSPORT OF WATER 
AND ADSORBED SOLUTES THROUGH SOIL 
UNDER TRANSIENT FLOW CONDITIONS, 
Oklahoma State Univ., Stillwater. Dept. of 
Agronomy. 

For primary bibliographic entry see Field 2G. 

W 76-00032 


CHEMICAL QUALITY OF WATER IN CON- 
SERVATION AREA 2A AND ASSOCIATED 
CANALS, 

Cental and Southern Florida Flood Control Dis- 
trict, West Palm Beach. Resources Planning Dept. 
For primary bibliographic entry see Field 5A. 
W76-00033 


RIVER QUALITY AND INDUSTRIAL ADJUST- 
MENT: A CASE STUDY, 

Western Michigan Univ., Kalamazoo. 

For primary bibliographic entry see Field 5G. 
W76-00039 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


CHANGES IN RECIRCULATED WATER IN A 
PAPER MACHINE OVER A SIX DAY PERIOD 
(VERAENDERUNGEN IM KREISLAUFWASSER 


EINER PAPIERMASCHINE WAEHREND 
EINER 6 TAGE-BETRIEBSPERIODE), 

Institut Papiertechnische Stiftung, Munich 
(Germany). 


For primary bibliographic entry see Field 5D. 
W76-00053 


ORGANIC COMPOUNDS FROM KRAFT PULP- 


ING EFFLUENTS. Ill. PHENOLS 
(ORGANICHESKIE VESHCHESTVA 
STOCHNYKH voD 
SUL’FATNOTSELLYULOZNOGO PROIZ- 


VODSTVA. III. FENOLY), 
Vaesyuznyi-Nauchnyi Planovii Ozdel Tsellyuloz- 


no-Bumazhnoi Promyshlennost, Leningrad 
(USSR); and Leningradskii Lesotekhnicheskii 
Akademiya (USSR). . 


For primary bibliographic entry see Field 5A. 
W76-00055 


BIOLOGICAL CIRCULATION OF SALTS IN 
SALINIZED SOILS OF GEORGIAN SSR, (IN 
RUSSIAN), 

For primary bibliographic entry see Field 2G. 
W76-00081 


ACCUMULATION, RELEASE, AND DISTRIBU- 
TION OF BENZO (A) PYRENE -C14 IN THE 
CLAM, RANGIA CUNEATA, 

Texas A and M Univ., College Station. Dept. of 
Biology. 

For primary bibliographic entry see Field 5C. 
W76-00137 


MORPHOLOGICAL ANOMALIES IN ADULT 
OYSTERS, SCALLOP, AND ATLANTIC SIL- 
VERSIDES EXPOSED TO WASTE MOTOR OIL, 
Environmental Protection Agency, National 
Marine Water Quality Lab., West Kingston, R.I. 
For primary bibliographic entry see Field 5C. 
W76-00138 


FATE OF PETROLEUM HYDROCARBONS IN 
MARINE ZOOPLANKTON, 

Skidaway Inst. of Oceanography, Savannah, Ga. 
For primary bibliographic entry see Field SC. 
W76-00144 


CHEVRON MAIN PASS BLOCK 41 OIL SPILL: 
CHEMICAL AND BIOLOGICAL INVESTIGA- 
TIONS, 

Chevron Oil Field Research Co., La Habra, Calif. 
For primary bibliographic entry see Field 5A. 
W76-00145 


FATE AND EFFECTS OF CRUDE OIL ON AN 
ESTUARINE POND, 

Gulf Coast Research Lab., Ocean Springs, Miss. 
For primary bibliographic entry see Field SC. 
W76-00148 


AN EXPERIMENTAL OIL SPILL: THE DIS- 
TRIBUTION OF AROMATIC HYDROCARBONS 
IN THE WATER, SEDIMENT, AND ANIMAL 
TISSUES WITHIN A SHRIMP POND, 

Texas Agricultural Extension Service, College 
Station. 

For primary bibliographic entry see Field 5C. 
W76-00149 


INFLUENCE OF ORGANIC NITROGEN ON 
SOIL NITROGEN, NODULATION, NITROGEN 
FIXATION, AND YIELD OF SOYBEANS, 

Maryland Univ., College Park. Dept. of Agrono- 


my. ‘ 
For primary bibliographic entry see Field 3F. 
W76-00157 
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DEVELOPMENT OF A RAPID AND SIMPLE 
TEST FOR BACTERIOLOGICAL WATER 
QUALITY UTLIZING LIMULUS LYSATE, 
Montana State Univ., Bozeman. Dept. of 
Microbiology. 

For primary bibliographic entry see Field 5A. 
W76-00174 


REGIONAL SEWERING AND GROUNDWATER 
QUALITY IN THE SOUTHERN SAN JOAQUIN 
VALLEY, 

K. D. Schmidt. 

Water Resources Bulletin, American Water 
Resources Association, Vol 11, No 3, p 514-525, 
June 1975. 4 fig, 9 ref. 


Descriptors: *Sewerage, *Water pollution, 
*Seepage, *Tracers, California, Sewage effluents, 
Waste water(Pollution), Water pollution sources, 
Sewage systems, Pipelines, Water quality, 
Groundwater recharge, Chlorides, Water supply, 
Sewers, Sewage, Leakage. 

Identifiers: Fresno(Cal), Fresno sewage treatment 
plant, San Joaquin Valley, Regional sewering, 
Leakage of raw sewage. 


Sewage effluent is commonly disposed of on land 
in arid regions, and the majority usually recharges 
the groundwater. This study evaluated the effect 
of sewering programs on groundwater quality. 
Samples were taken near the Fresno sewage treat- 
ment plant with chloride content used for effluent 
tracing. Recharge effluent was traced for about 10 
miles indicating probable large amounts of leakage 
of raw sewage into the groundwater between 


Fresno and the treatment plant. (Robinett- 
Arizona) 
W76-00190 
ENVIRONMENTAL IMPACTS OF SALINE 


SEEP IN MONTANA, 

Western Interstate Commission for Higher Educa- 
tion, Boulder, Colo. 

For primary bibliographic entry see Field 2F. 
W76-00193 


LABORATORY MODELING OF THERMAL 
STRUCTURE IN STAGNANT WATER, 

Purdue Univ., Lafayette, Ind. School of Mechani- 
cal Engineering. 

For primary bibliographic entry see Field 2H. 
W76-00199 


GROUND WATER CONTAMINATION IN INDI- 
ANA, 

Geological Survey, Indianapolis, Ind. Water 
Resources Div. 

D. G. Jordan. 

Journal of the American Water Works Associa- 
tion, Vol 54, No 10, p 1213-1220, October, 1962. 5 
fig. 


Descriptors: Pollution, *Groundwater, *Pollutant 
identification, *Water pollution, Waste disposal, 
Land disposal, Oil industry, Phenols, Sulfates, 
Bacteria, *Saline water, Brines, *Indiana, Brine 
disposal. 

Identifiers: Bacterial contamination, Oilfield 
brines, Evaporation pits, Sulfate, Chromite. 


Ground water quality changes that indicate con- 
tamination have been observed in several places in 
Indiana. Most of the contamination is local, but re- 
gardless of type, extent, and severity, its cause 
can generally be traced to the action of man. Some 
of the types of contamination in the state and the 
cause and effect of specific types are described. 
Bacterial contamination by septic-tank effluent is 
a potential threat to ground water supplies in many 
cities and country areas of the state. Saline water 
of high chloride content is the largest single con- 
taminant of fresh ground water in the state. 
Aquifers in the coal-mining areas of the state are 
being contaminated by infiltration of water con- 
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taining high concentrations of sulfate. Four occur- 
rences of chromate contamination have been re- 
ported in the state. Contamination by phenol is re- 
ported at a well field in Elkhart, Indiana. In many 
situations, many years must elapse after a source 
of contamination has been identified and 
eliminated before the ground water again becomes 
potable. Early recognition of such contamination 
is urged. Effective controls are also needed for 
surface and subsurface disposal of concentrated 
solid and liquid waste products. (Campbell- 
WA) 


W76-00276 


FERTILIZER APPLICATION RATES AND 
NITRATE CONCENTRATIONS IN ILLINOIS 
SURFACE WATERS, 

Washington Univ., St. Louis, Mo. Center for the 
Biology of Natural Systems. 

R. Klepper, R. Parker, B. Commoner, and G. 
Shearer. 

Illinois Institute for Environmental Quality, 
Chicago, Document No 74-38, December 1974. 85 
Pp, 6 fig, 25 tab, 32 ref. 


Descriptors: *Water pollution sources, 
*Fertilizers, *Nitrates, *Illinois, Water pollution, 
Pollutants, Nutrients, Chemicals, Nitrogen com- 


pounds, Agriculture, Farm management, 
Corn(Field), Crops, Corn belt, Agricultural 
watersheds, Water quality, Streams, Surface 
waters. 


In recent years, during the spring months, the con- 
centrations of nitrate in certain Illinois rivers have 
approached and sometimes exceeded the accepta- 
ble limit established by public health agencies--10 
parts per million (ppm) of nitrate-nitrogen. The 
issue has been raised as to what action, if any, 
should be taken to correct this situation. An analy- 
sis was made of the relationship between observed 
concentrations of nitrate in Illinois rivers and the 
rate of application of nitrogen fertilizer to Illinois 
farm- lands, and this analysis was used to deter- 
mine what influence various limitations of the rate 
of nitrogen application might be expected to have 
on nitrate levels. It was concluded that the nitrate 
problem is not a statewide problem in Illinois given 
a 10 ppm nitrate-nitrogen standard. It is concen- 
trated in east central Illinois and is less acute in 
west central and northern Illinois. There would ap- 
pear to be no problem in southern Illinois streams. 
The difference from region to region in the dis- 
tribution of nitrogen fertilizer application rates and 
the fraction of acreage planted to corn leads to dif- 
ferences between regions in the estimates of limits 
on the rate of application of fertilizer nitrogen to 
corn which would be required to reduce nitrate 
concentrations to given levels. (Sims-ISWS) 
W76-00290 


THE DEPOSITIONAL ENVIRONMENT OF 
ZINC, LEAD AND CADMIUM IN RESERVOIR 
SEDIMENTS, 

Tulsa Univ., Okla. Dept. of Earth Sciences. 

F. W. Pita, and N. J. Hyne. 

Water Research, Vol 9, No 8, p 701-706, August 
1975. 8 fig, 3 tab, 16 ref. 


Descriptors: *Sedi ts, 5 ded load, 
*Cadmium, *Lead, *Zinc, *Reservoirs, 
*Oklahoma, Correlation analysis, Mining, Reser- 
voir silting, Selectivity, Sinks, Regression analy- 
sis, Model studies, Trap effieiency, 
*Deposition(Sediments), *Heavy metals, Sedi- 
mentation, Pollutants, On-site investigations. 
Identifiers: Fort Gibson Reservoir(Okla). 





Despite low water retention dams and intervening 
reservoirs, reservoirs located down- stream from a 
lead-zinc mining and milling area were found to 
contain relatively higher concentration of zinc, 
lead, and cadmium than were found in reservoirs 
outside the area. The metals were found to be con- 
centrated in reservoir bottom sediments relative to 
metals concentration in surrounding soils. High 


trap efficiencies of upstream reservoirs and reten- 
tion dams seemingly assure that transportation of 
heavy metals into the affected reservoirs is by 
suspended and dissolved loads. Zinc and lead con- 
tents were closely correlated to depth of water, or- 
ganic content, and percentage of clay-size sedi- 
ments. Zinc is preferentially weathered and trans- 
ported from its source relative to lead. A model 
was developed in which lead and zinc are trans- 
ported by ionic and/or organo-metallic solution 
into reservoirs. Using the postulated model, esti- 
mates were made of the removal efficiency in Fort 
Gibson Reservoir. study results estimated an 
average removal of 0.3 parts per million zinc and 
0.04 parts per million lead from waters passing 
through Fort Gibson Reservoir. (Harmeson-ISWS) 
W76-00292 


SURVEY OF GROUND-WATER PROTECTION 
METHODS FOR ILLINOIS LANDFILLS, 

Illinois Environmental Protection Agency, Spring- 
field, Div. State of Land Pollution Control. 

T. P. Clark. 

Ground Water, Vol 13, No 4, p 321-331, July-Au- 
gust 1975. 5 fig, 8 tab, 14 ref. 


Descriptors: *Landfills, *Water quality, 
*Groundwater, *Water pollution, *Protection, 
*Illinois, Monitoring, Water pollution control, 
Aquifers, Leachate, Water table, Environmental 
engineering, Garbage dumps, Water quality con- 
trol, Observation wells, Piezometers, Methodolo- 
gy, On-site investigations, Wastes, Solid wastes, 
Waste treatment, Linings. 

Identifiers: *Site selection, Protection methods. 


The experience in Illinois of development of a ra- 
tional program for protection of ground and sur- 
face water from the indiscriminant disposal of 
solid wastes is summarized. Classes of solid waste 
sites recognized and their position in terms of the 
hydrogeologic environment were presented. 
Means of controlling landfill leachate, either by 
natural renovation in subsurface materials or by 
engineered collection and treatment were 
discussed. Examples were presented which illus- 
trate the in-field implementation of protective 
systems and monitoring devices for groundwater 
in Illinois, which should be generally applicable to 
other areas of the country of similar geology and 
climate. (Prickett-ISWS) 

W76-00293 


LEAD, ZINC, AND COPPER IN SOILS OF 
URBAN STORM-RUNOFF RETENTION 
BASINS, 

Agricultural Research Service, 
Water Management Research. 
For primary bibliographic entry see Field 5A. 
W76-00307 


Fresno, Calif. 


EFFECT OF CESSPOOL DISCHARGE ON 
GROUND-WATER QUALITY ON LONG 
ISLAND, N.Y., 

Nassau County Health Dept. Mineola, N.Y. En- 
vironmental Conservation Programs. 

S. O. Smith, and D. H. Myott. 

Journal of the American Water Works Associa- 
tion, Vol 67, No 8, p 456-458, August 1975. 7 fig, 2 
tab. 


Descriptors: *Cesspools, *Infiltration, 
*Groundwater, *Groundwater recharge, 
*Nitrates, *New York, Percolating water, Aquifer 
management, Water quality, Recharge, Waste 
disposal, Detergents, Leaching, Sewers, Urban 
hydrology, Aquifers, Urbanization, Water pollu- 
tion, Water supply. 

Identifiers: *Long Island(NY). 

Large ts of h hold wastes, discharged 
through pools, have resulted in deterioration 
of groundwater quality on Long Island. Although 
nitrate pollution poses the greatest threat to the 
Island’s water supplies, other constituents derived 
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from cesspool leachings are increasing. Municipal 
sewering projects which have been undertaken as 
a solution were discussed. Water suppliers in the 
county have undertaken various steps to cope with 
water quality deterioration, including blending 
water from two or more wells to produce an ac- 
ceptable drinking water, deepening existing wells, 
or abandoning and replacing unusable wells. The 
long range solution undertken is an extensive 
sewering project begun in 1949. Present plans call 
for 80% of the population to be sewered by 1990, 
but escalation of sewering costs have made the ac- 
complishment of this task difficult. (Prickett- 
WS) 


W76-00308 


COOLING TOWERS AND WATER QUALITY, 
Environmental Science and Engineering, Inc., 
Gainsville, Fla. 

C. L. Stratton, and G. F. Lee. 

Journal Water Pollution Conirol Federation, Vol 
47, No7, p 1901-1912, July 1975. 9 tab, 10 ref. EPA 
T-90014. 


Descriptors: *Cooling towers, *Water quality, 
*Air conditioning, *Chemical properties, *Water 
pollution sources, Eutrophication, Nutrients, Pol- 
lutants, Water analysis, Heavy metals, Evapora- 
tion, Physical properties, Analytical techniques, 
Nitrogen, Phosphorus, Nitrates, Pollutant identifi- 
cation, Chemicals, Analysis, Effluents, Environ- 
mental effects, Waste water(Pollution), Heat 
water, *Thermal pollution. 

Identifiers: *Cooling tower blow down. 


A survey of the chemical composition of blow- 
down waters from 11 cooling tower installations, 
in which different chemical treatments are used 
was presented. The study found that cooling tower 
installations are a potentia! source of water quality 
problems as a result of NH4(+), NO3(-), SO4(--), 
Zn, Fe, Cu, Cr, Pv, Hg, orthophosphate, and total 
phosphate concentrations in the effluent water. 
Certain of these’ chemical species are toxic to 
aquatic organisms and others tend to promote 
eutrophic conditions in the receiving water at the 


concentrations observed in blowdown water 
without treatment. (Henley-ISWS) 
W76-00316 


PCB’S IN SUBURBAN WATERSHED, RESTON, 


Federal Energy Administration, Washington, D.C. 
J. M. Martell, D. A. Rickert, and F. R. Siegel. 
Environmental Science and Technology, Vol 9, p 
872-875, September 1975. 2 fig, 2 tab, 9 ref. 


Descriptors: *Organic compounds, * Urbanization, 
Sampling, Water quality, Wastes, Water pollution 
sources, Analytical techniques, *Polychlorinated 
biphenyls, * Virginia, Lakes. 

Identifiers: *Real Estate Lakes, PCB, Lake 
Anne(Va), Reston(Va), Urban watersheds. 


Polychlorinated biphenyl concentrations in Lake 
Anne basin, Virginia, increased from water 
(<0.05-0.2 ppb), to bed sediment (<2.5-105 ppb), 
to fish (140-700 ppb) in an average ratio of 
1:500:3000. The highest concentrations were ob- 
served in the lake, which is 10 years old, and 
receives no sewage or industrial waste discharges. 
Evidence indicated that 


the polychlorinated | 


biphenyls (PCB’s) originate from diffuse sources | 


associated with urban development and living. 
(Klein) 
W76-00319 


THE FATE OF SPILLED NAVY DISTILLATE 


FUEL, 

Civil Engineering Lab. (Navy), Port Hueneme, 
Calif. 

For primary bibliographic entry see Field 5A. 
W76-00323 
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PRELIMINARY ENVIRONMENTAL HAZARD 
ASSESSMENT CHLORINATED 
NAPHTHALENES, SILICONES, FLUOROCAR- 
BONS, BENZENEPOLYCARBOXYLATES, AND 
CHLOROPHENOLS, 

Syracuse Univ. Research Corp., N.Y. 

For primary bibliographic entry see Field 5C. 
W76-00326 


THE CATASTROPHIC DRIFT OF STREAM IN- 
SECTS AFTER TREATMENTS WITH 
METHOXYCHLOR (1,1,1-TRICHLORO-2,2- 
BIS(P-METHOXY PHENYL) ETHANE), 

Waterloo Univ. (Ontario). Dept. of Biology. 

R.R. Wallace, and H. B. N. Hynes. 

Environmental Pollution, Vol 8, No 4, p 255-268, 
June 1975. 10 fig, 4 tab, 22 ref. 


Descriptors: *Insecticides, Insects, *Chlorinated 
hydrocarbon pesticides, Streams, *Insect control, 
Growth stages, Larvae, Toxicity, Mortality, 
Selectivity, Biomass, Sampling, Environmental 
effects, *Aquatic insects, Canada, Path of pollu- 
tants. 

Identifiers: *Methoxychlor, *Insect drifts, Bioac- 
cumulation, Trichoptera, Simuliidae, Plecoptera, 
Ephemeroptera. 


The catastrophic drift of aquatic insects after two 
experimental treatments with methoxychlor for 
the control of larval Simuliidae was studied in 
streams in Quebec. The treatments were ad- 
ministered from ground-level and from aircraft. 
There was a copious drift of dead and dying in- 
sects after the treatments. In both streams, simu- 
liid larvae comprised only a small portion of the 
total drift of insects, indicating that the chemicals 
were not selective for Simuliidae. Most of the drift 
occurred within 150 minutes of the beginning of 
the treatments. The pattern of drifting insects after 
the treatments was similar for both streams, the 
numbers of insects caught increased rapidly to a 
maximum value, and then tapered off. Spraying of 
the length of a stream was not recommended for 
commercial control operations. (Klein) 

W76-00327 


EQUILIBRIUM AND STABILITY IN LABORA- 
TORY MODELS OF SEWAGE PONDS AND 
POLLUTED RIVERS, 

Technische Universitat, Dresden (East Germany). 
Bereich Hydrobiologie. 

For primary bibliographic entry see Field 5C. 
W76-00331 


FLAME RETARDANT RELEASE FROM 
FABRICS DURING LAUNDERING AND THEIR 
TOXICITY TO FISH, 

Cornell Univ., Ithaca, N.Y. Pesticide Residue 
Lab. 

For primary bibliographic entry see Field SC. 
W76-00340 


ON OCCURRENCE OF SIMILAR ORGANISMS 
TO GYMNODINIUM BREVE DAVIS IN OMURA 
BAY, (IN JAPANESE), 

Nagasaki Univ., (Japan) Faculty of Fisheries. 

S. lizuka. 

Bulletin of the Plankton Society of Japan, Vol 21, 
No 2, p 109-112, April 1975. 5 fig, 5 ref. 


Descriptors: *Pimary productivity, Aquatic life, 
*Aquatic microorganisms, Bays. 

Identifiers: *Gymnodinium breve, *Morphology, 
Omura Bay(Nagasaki), Red tide, *Japan. 


Gymnodinium breve, one of Florida’s Red Tide 
Organisms, was distinguished from other Gym- 
nodinium by the characteristic dome-like hump at 
the apex. Organisms with similar morphological 
features to G. breve were found in Omura Bay, 
Nagasaki Prefecture. The occurrence and cellular 
concentration of these organisms were insufficient 
to carry out culture experiments or detailed obser- 
vations. (Klein) 
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W76-00341 


FATE OF TRACE METALS IN LOS ANGELES 
COUNTY WASTEWATER DISCHARGE, 
Massachusetts Inst. of Tech. Cambridge, Dept. of 
Civil Engineering. 

F. M. M. Morel, J. C. Westall, C. R. O’Melia, and 
J.J. Morgan. 

Environmental Science and Technology, Vol 9, 
No 8, p 756-761, August, 1975. 4 fig, 2 tab, 14 ref. 


Descriptors: *Path of pollutants, *Heavy metals, 
*Environmental effects, *Sewage disposal, 
*California, Sediments, Zinc, Mercury, Gold, 
Copper, Cadmium, Lead, Chromium, Iron, 
Nickel, Cobalt, Manganese, Outfall sewers, Waste 
disposal, Pollutant identification, Water pollution 
effects. 

Identifiers: Trace metals, Ocean disposal, *Los 
Angeles County(Calif). 


Possible long range and short range effects of 
disposal of sewage containing trace metals into the 
coastal environment were investigated in Los An- 
geles County, California. Concentrations of vari- 
ous metals in sediments adjacent to a major outfall 
system were analyzed from amounts of Zn, Hg, 
Ag, Cu, Cd, and Pb (found in very insoluble sul- 
fide), Cr and Fe (found in oxide forms), and Ni, 
Co, and Mn (Which are relatively insoluble). The 
Los Angeles County area sewage is unusually 
reduced and metal-rich in nature, and probably a 
typical of most sewage discharged from marine 
outfalls. However, studies of oxidation and dilu- 
tion of the sewage by seawater indicated that most 
metals were solubilized upon ocean disposal and 
were well dispersed. The question of whether 
nearby sediments are a mixture of naturally occur- 
ring sediments and sewage particulate was left 
unanswered. It was estimated that 0.5% to 1.0% of 
the sewage organics are deposited. Further 
research on the interactions of suspended particu- 
late matter for a better understanding of the fate of 
metal pollutants in waste water is recommended. 
(Kramer-FIRL) 

W76-00355 


TRACE ELEMENTS IN CORN GROWN 
LONG-TERM SLUDGE DISPOSAL SITE, 
National Environmental Research Center, Cincin- 
nati, Ohio, Advanced Waste Treatment Research 
Lab. 

M. B. Kirkham. 

Environmental Science and Technology, Vol 9, 
No 8, p 765-768, August, 1975. 4 tab, 18 ref. 


ON 


Descriptors: Trace elements, *Pollutant idéntifica- 
tion, Toxicity, Municipal wastes, Sludge disposal, 
Sewage disposal, Analytical techniques, Soil anal- 
ysis, *Corn(Field), Ohio. 
Identifiers: Trace metals, 
Dayton(Ohio). 


Land application, 


Sludge has been applied to land both for disposal 
purposes and for use as a soil conditioner and fer- 
tilizer, and concern has been expressed as to long- 
term concentrations of trace elements present in 
the dewatered sewage. An investigation was made 
as to whether plants grown on these soils might ac- 
cumulate trace metals in amounts toxic to man or 
animals eating the crop. Corn plants (Zez mays L.) 
grown on soil treated with municipal sludge for 35 
years in Dayton, Ohio, at a rate of 28 metric tons 
of sludge/ha/yr; plants from a plot that had been 
saturated with supernatant from sludge-holding 
lagoons from 1968 to 1971; and plants grown in a 
control plot that had never received sludge, were 
compared for trace element concentration. Their 
grains were analyzed for Al, Cd, Cu, Fe, Mn, Ni, 
Pb, and Zn. Soil in each area was analyzed to the 
36-inch depth for total and dilute acid extractable 
concentrations of the trace elements. It was found 
that total concentrations of the elements in the 0 to 
12-inch depth of soil were increased by sludge ad- 
ditions by the following factors: Al, 1.1; Cd, 35; 
Cu, 16.5; Fe, 1.1; Mn, 1.2; Ni, 2; Pb, 16.5; and Zn, 
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13. However, although these large amounts of 
trace elements accumulated in the soil, they did 
not accumulate significantly in the grain of corn 
plants grown in the treated soil when compared to 
control plants. The roots of the plants did contain 
large ts of the el ts, and concentrations 
of Cd and Cu in the leaves were found to be higher 
than normal. (Kramer-FIRL) 

W76-00359 





MONITORING THE ENVIRONMENT, 
Denver Research Inst., Colo. 

For primary bibliographic entry see Field 5A. 
W76-00361 


RADIOCARBON AGES OF GROUND WATER 
AS A BASIS FOR THE DETERMINATION OF 
SAFE LIMITS OF AQUIFER EXPLOITATION, 
Nova Univ., Fort Lauderdale, Fla. Life Science 
Center. 

M. A. Tamers, J. J. Stipp, and R. Weiner. 
Environmental Research, Vol 9, No 3, p 250-264, 
June, 1975. 4 fig, 2 tab, 18 ref. 


Descriptors: *Aquifers, *Groundwater, *Water 
supply, *Potable water, *Radioactive dating, 
*Florida, Water demand, Deep wells, Rainfall, 
*Pollutant identification, *Water pollution 
sources, Water quality standards. 


The population that can be rationally supported by 
a municipal aquifer is a function of groundwater 
renewal rates. Thus, the age of groundwater of the 
Biscayne aquifer in south Florida was determined 
using radiocarbon dating techniques. This method 
provides a safe way to measure the water supply 
available. Dissolved carbonates were the material 
for age determination, with limestone dilution cor- 
rections of the measured carbon 14 activities made 
by comparisons of the relative concentrations of 
bicarbonate and total carbonates. The annual 
amount of water extracted must not exceed the 
quantity of rainfall that infiltrates underground in 
unpolluted zones. It was found for this area that 
the Hialeah-Preston well fields near Miami are in- 
tensively exploited, but produce deep well water 
free of contamination. The waters presently ex- 
tracted by the deep wells are below the shallower 
depths influenced by untreated sewage disposal. 
For Dade County, and particularly the area around 
Miami, it was strongly recommended that unless 
present water treatment methods are improved 
significantly, the population should not be allowed 
to double. Deep municipal wells which now ex- 
tract water are too close to the contaminated zone 
to permit an increased amount of pumpage without 
endangering public health. (Kramer-FIRL) 
W76-00363 


RAIN RECORDINGS AS BASIS FOR THE 
DIMENSNIONING OF RIN RUNOFF SYSTEMS 
(REGENSCHREIBERAUFZEICHNUNGEN ALS 
GRUNDLAGE ZUR DIMENSIONIERUNG VON 
REGENWASSERABLEITUNGSALAGEN), 

H. Bosold. 

Wasserwirtschaft-Wassertechnik, Vol 25, No 5, p 
176-178, 1975. 8 fig, 2 tab, 5 ref. 


*Rainfall, 
runoff, 


Descriptors: *Mathematical models, 
Measurement, Monitoring, *Strom 
*Rainfall-runoff relationships. 

Identifiers: Rain water yields, *East Germany. 


Rain water yields in liters/second were calculated 
for the Leipzing and Halle-Kroellwitz areas, East 
Germany, on the basis of pluviometric recordings 
and were compared to the conventional Reinhold 
calculations. The recordings were used in such a 
manner that each individual rainfall was arranged 
with its average rain yield as a function of the 
number of the rainfall hours per year and the 
number of the rainfall events according to their in- 
tensity, regardless of intensity fluctuations. The 
rain yield duration and rain yield frequency curves 
obtained for the two monitoring stations showed 
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very few differences, which implies their applica- 
bility to the entire Halle-Leipzig area. However, 
considerable differences in storm runoff may be 
found to occur between the local and Central Eu- 
ropean rain yields. (Nave-FIRL) 

W76-00365 


ANALYSIS OF NONPOINT-SOURCE POLLU- 
TANTS IN THE MISSOURI BASIN REGION, 
Midwest Research Inst., Kansas City, Mo. 

A.D. McElroy, F. Y. Chiu, and A. Aleti. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161. Environmen- 
tal Protection Agency, Report EPA-600/5-75-004, 
March, 1975. 163 p, 35 fig, 13 tab,4 append. PE 
1BA030 16 AFN 03 68-01-1863. 


Descriptors: *Water pollution sources, Path of 
pollutants, *Missouri River, Data collections, 
Data processing, *Land use, Water quality, 
*Regression analysis, Correlation analysis, Model 
studies, *Computer models. 

Identifiers: *Non-point source pollution. 


A study of nonurban, nonpoint sources of pollu- 
tion in the Missouri Basin utilized a unique, com- 
puter-based data system. The Data Bank contains 
extensive information on land use, soil, climate, 
water quality, and other param ters in the Missou- 
ri Basin. The current study was concerned with the 
adequacy of the Data Bank relative to develop- 
ment of nonpoint pollution models. Evaluation of 
information in the Data Bank yielded detailed land 
use and water quality profiles in the basin. The 
results show that the Data Bank is a useful base to 
depict the basinwide relations between various 
land uses and water quality. Regression equations 
of these relationships were developed for in- 
dividual subbasins as well as for the entire basin. 
The regression equations, and the accompanying 
statistical analysis of significance, indicated that 
the water quality parameters NO3, BOD, and tur- 
bidity correlate well with land use on a basinwide 
basis. Other parameters, namely phosphorus, dis- 
solved oxygen, and dissolved solids, did not corre- 
late well with land use. (EPA) 

W76-00369 


MOVEMENT OF TRACE METALS WITH PER- 
COLATING WATER, 

Rhode Island Univ., Kingston. Dept. of Civil En- 
gineering; and Rhode Island Univ., Kingston. 
Dept. of Ocean Engineering. 

M.C. Wang, and V. A. Nacci. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-246 104, 
$3.75 in paper copy, $2.25 in microfiche. Comple- 
tion Report, (1975). 38 p, 24 fig, 1 tab, 12 ref. 
OWRT A-052-RI (1). 14-31-0001-5040. 


Descriptors: *Path of pollutants, *Cation 
exchange, Cation adsorption, Metals, Soils, Clay 
minerals, Groundwater, Ions, Water Pollution, 
Wells, Lysimeters, Trace elements, *Percolating 
water, *Soil texture, Adsorption, *Copper, *Lead, 
Percolation, Ion exchange. 

Identifiers: *Trace metals, *Metal ions. 


The major objective was to study the mechanism 
of movement of trace metals in soils with percolat- 
ing water. The parameters that were considered to 
affect the metal ion movement in soil included: 
soil texture, type and content of clay mineral, 
metal ion, hydraulic conditions, temperature and 
acidity. Several native soils and commercial clays 
were used to study the soil-metal ion interaction 
and movement of metal ions through the soils was 
determined by using soil lysimeters. The adsorp- 
tion ability of the soils proved to be related to such 
soil physical properties as percent of clay size and 
plasticity index and the chemical property cation 
exchange capacity. The adsorption of Cu+ + was 
considerably faster than that of Pb+ + for two na- 
tive soils which corresponds to the results of 
laboratory adsorption tests and soil boundary 
eens. 


GEOCHEMICAL AND SEDIMENTOLOGICAL 
ANALYSIS OF TYGART LAKE, WEST VIR- 
GINIA, 

West Virginia Univ., Morgantown, Dept. of 
Geology. 

M. L. Collin. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-246 046, 
$3.75 in paper copy, $2.25 in microfiche. West Vir- 
ginia Water Research Institute, Morgantown In- 
formation Report 7, 1975. 41 p, 17 fig, 34 
ref.OWRT A-009-WVA(1). 


Descriptors: *Clay minerals, *Bottom sediments, 
*Geochemistry, *Pollutants, *Reservoirs, *Acid 
mine water, *Sewage, Colloids, Lake sediments, 
Reservoir silting, Limnology, Cation exchange, 
Cation adsorption, Sediment-water interfaces, 
Acid Streams, Acidic water, *West Virginia, 
Lakes, Artificial lakes, Sediments, Pollution, 
Aquatic environment, Entrainment, Clays, *Lake 
sediments. 

Identifiers: *Clay fixation, Sediment environment, 
Sediment profile, Chemical quality, Tygart 
Lake(WVa). 


This study was directed toward obtaining a clearer 
understanding of the sediment environment of 
Tygart Lake, a U.S. Army Corps of Engineers 
reservoir. The reservoir water is acid. Turbulence 
and total solids were found to be low. The sedi- 
ment contained clay in proportions varying from 
4.1 to 18.3 percent of the total. All parameters of 
the sedimentary clay exhibited clear patterns of 
lateral change from the dam toward the Tygart 
Valley River inlet, and with depth from the sedi- 
ment-water interface to the base of the sampled 
core. For loss on ignition, cation exchange capaci- 
ty, clay content, and the cations of nitrogen, 
phosphorus, calcium, iron, and magnesium, a 
decrease in percentages or absolute amounts were 
detected laterally from the dam toward the Tygart 
Valley River inlet, an increase was observed with 
depth in the sediment profile. For silicon, alu- 
minum, and potassium cations, the patterns were 
reversed, so that increases were noted laterally 
from the dam toward the river inlet, and decreases 
were marked with depth in the sediment profile. 
Kaolinite, illite, vermiculite and minot amounts of 
montmorillonite were present. Further year-round 
study of the geochemistry of several limnic basinal 
areas will be required to verify any general occur- 
rence of patterns of pollutant accumulation within 
clay sediment. 

W76-00376 


TRACE ELEMENT COMPOSITION OF 
STREAM SEDIMENTS, AN INTEGRATING 
FACTOR FOR WATER QUALITY, 

Arkansas Univ., Fayetteville. Water Resources 
Research Center. 

For primary bibliographic entry see Field 5A. 
W76-00377 


BACTERIOLOGICAL WATER QUALITY 
METHODS FOR DETERMINING RUMINANT 
FECAL POLLUTION, 

South Dakota State Univ., Brookings,. Dept. of 
Microbiology. 

For primary bibliographic entry see Field 5A. 
W76-00380 


MOVEMENT OF CHEMICAL CONTAMINANTS 
IN GROUND WATER, 

Dames and Moore, Park Ridge, III. 

D. O. Gregg, and K. G. Kennedy. 

Conference on Environmental Aspects of Chemi- 
cal Use in Well-Drilling Operations, May 21-23, 
1975, Houston, Texas, 19p 6 fig, 1 tab, 8 ref. 


Descriptors: Pollution, *Groundwater movement, 
*Chemical wastes, Movement, *Path of pollu- 
tants, Leaching, Percolation, Soil contamination, 
*Water pollution sources, Chemical precipitation, 
Sorption, Ion exchange, Wastes. 

Identifiers: Chemical contaminants. 
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The movement and dilution of chemical contami- 
nants in a ground-water system are mainly con- 
trolled by the physical processes of convection 
transport and dispersion, by the geochemical 
processes of ion exchange, sorption, precipitation, 
and, in some cases, radionuclide decay, and 
biological processes. The discussion of several 
case histories of contamination of ground water 
systems illustrates the effects of the variability of 
the system itself and the properties of the fluid on 
the movement and dilution of chemical contami- 
nants. The t of data ded to determine the 
origin and path of contaminants is very large. 
There are few easy ways to determine the vertical 
and lateral extent, the rate and direction of move- 
ment, and the dilution of ground water contamina- 
tion in many systems. (Bradbeer-NWWA) 
W76-00410 





DEVELOPMENT OF A NITROGEN BALANCE 
IN A LABORATORY SOIL PROFILE WITH A 
HEAVY APPLICATION OF BEEF CATTLE 
WASTES, 

Kansas State Univ., Manhattan. Dept. of Agricul- 
tural Engineering. 

J. A. George. 

MS Thesis, 1970. 136 p, 6 fig, 10 tab, 8 ref. 


Descriptors: *Cattle, *Soil profiles, Feed lots, 
Denitrification, Sampling, Analyses, *Farm 
wastes, Nitrogen, Path of pollutants, Water pollu- 
tion sources. 

Identifiers: *Nitrogen balance. 


The purpose was to study the nitrogen cycle as it 
occurs in a soil profile with a high loading rate of 
beef feedlot wastes. In order to study denitrifica- 
tion under as natural conditions as possible and in 
order to determine a total nitrogen balance, an ap- 
paratus which combined the total soil profile of a 
lysimeter, the closed gas collection system of an 
incubation apparatus and the soil solution sam- 
pling ability of a soil percolation apparatus was 
designed. The results of 13 test runs revealed few 
solid facts about denitrification. They did indicate 
that part of the apparatus had great potential and 
that other parts needed further development and 
experimentation. The gas measuring and analysis 
part of the unit did not produce usable data, but 
the water sampling system produced quite good 
data. The soil and manure analysis data indicated 
that a considerable less of nitrogen from the soil 
column occurred. Less than 10 percent of the total 
nitrogen loss from the soil was leached out in the 
water samples, indicating that the drawing off of 
water samples removes a minimum of nitrogen 
from the scene of active transformations. Only 
about 2 percent of the total indicated nitrogen loss 
was leached out of the bottom of the 4 foot soil 
profile. (Cartmell-East Central Oklahoma State) 
W76-00425 


PRINCIPLES OF NUTRIENT CONTROL FOR 
AGRICULTURAL WASTEWATERS, 

Cornell Univ., Ithaca, N.Y. Dept. of Agricultural 
Engineering. 

R. C. Loehr. 

Presented at Second National Symposium on 


Food Processing Wastes, Denver, Colorado, 
March 23-26, 1971, p 605-615. 13 ref. 

Descriptors: *Nutrients, ‘*Control, *Waste 
water(Pollution), Agriculture, Water pollution 
sources, Recycling, Eutrophication, Nitrates, 


Separation techniques, Groundwater. 
Identifiers: *Land disposal. 


Control of nutrients in agricultural discharges will 
become important in the near future as the na- 
tion’s water resource policies receive greater scru- 
tiny. Better data is needed concerning nutrient 
concentrations being discharged and processes 
that can be utilized for their control. Then techni- 
cal decisions and cost estimates can be made. 
Among pollutant sources of concern are fruit and 
vegetable processing wastes; meat, poultry, and 
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fish processing wastes, and animal manures. Pollu- 
tion problems caused by nutrients in wastewater 
discharges include: (1) additional oxygen demand 
caused by reduced nitrogen compounds, (2) stimu- 
lation of aquatic plant growth caused by nitrogen, 
phosphorus, and other nutrients in wastewater, 
and (3) excess nitrates in groundwater as a result 
of wastes discharged on land. The two most feasi- 
ble approaches for nutrient control are separation 
at the source, recovery, and recycle and land 
disposal. The success of recovery and recycle de- 
pends upon the use of the product; success of land 
disposal depends upon better knowledge of the 
land as a disposal media. (Merryman-East Central 
Oklahoma State) 

W76-00431 


HYDROLOGY AND CHARACTERISTICS OF 
FEEDLOT RUNOFF, 

Agricultural Research Service, Lincoln, Nebr. 

N. P. Swanson. 

In: Control of Agriculture-related Pollution in the 
Great Plains, Seminar, Lincoln, Nebraska, July 
24-25, 1972, p 71-80. 2 fig, 12 ref. 


Descriptors: Hydrology, *Feed lots, *Agricultural 
runoff, *Soil profiles, Topography, Meteorology, 
Infiltration rates, Phosphorus, Ammonia, 
Watersheds(Basins), Climate, Runoff, *Nebraska, 
Farm wastes. 


A potential hydrologic pollution problem of runoff 
from 51,000 acres of Great Plains’ feedlots existed 
in January of 1971. Rate of delivery of such runoff 
to streams is related to topographic, meteorologi- 
cal, and hydraulic characteristics in the feedlot 
area. Study of the agricultural runoff in Nebraska 
yielded the following hydrologic generalizations: 
(1) infiltration of pollutants into the soil profile is 
insignificant or very slow once a manure pack is 
formed, (2) a local problem of underground water 
pollution exists, (3) one inch rainfall may be ab- 
sorbed by the soil manure mixture without runoff, 
(4) solids losses may be less from a feedlot than 
from tilled bare soil but moderate rainfall in- 
creases initiate much higher solids loss and COD 
value per unit volume of runoff, (5) rainfall inten- 
sity and solids removal directly influence 
phosphorus removal, (6) ammonia-N and NH3-N 
contents decrease with continuing precipitation, 
(7) snowmelt runoff contains more solids than 
rainfall runoff, (8) following a rainfall, feedlot ru- 
noff will start sooner, last longer, contain many 
more times the P, NH4-N content, and require less 
time to reach the point of discharge than the 
discharge from adjacent croplands, and (9) or- 
dinarily it is not necessary to design runoff control 
facilities for the maximum possible precipitation. 
The location of a feedlot within a watershed in 
relation to fish populations, livestock water 
sources, and similar resources is most important. 
(Battles-East Central Oklahoma State) 

W76-00435 


EUTROPHICATION IN THE GREAT PLAINS, 
Oklahoma Cooperative Fishery Unit, Stillwater. 
R.C. Summerfelt. 

In: Control of Agriculture-related Pollution in the 
Great Plains, Seminar, Lincoln, Nebraska, July 
24-25, 1972, p 97-118. 5 tab, 42 ref. 


Descriptors: *Eutrophication, *Great Plains, 
*Water pollution sources, *Fertilizers, *Feed lots, 
Nutrients, Irrigation, Agricultural runoff, Ef- 
fluent, Discharge(Water), Drying, Incineration, 
Fish kills, Waste disposal, Water pollution effects, 
Waste water treatment. 
Identifiers: *Winterkills, Pit 
disposal. 


disposal, Land 


In the Great Plains area of the United States, an in- 
creasing amount of fertilizer has been applied to 
croplands since 1950. Simultaneously, the percent- 
age composition of nitrogen, phosphorus, and 
potassium in fertilizers has increased as has the 
method of irrigation, thus enriching the water 
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systems and causing eutrophication and winter- 
kills. Increased use of commercial fertilizer in this 
area between 1955 and 1969 has increased N, P, 
and K concentrations in water systems above the 
minimum critical level. Eutrophication and winter- 
kills in the North Central States and nitrate 
nitrogen levels of 55 to 60 percent entering Deca- 
tor Lake, Illinois originated from fertilizers. Ru- 
noff from feedlot production in Kansas accounted 
for 5 to 27 reported fish kills during 1964. This 
population could have been controlled by use of 
(1) direct pit disposal of solids, (2) aerobic decom- 
position followed by either land disposal or drying 
and incineration or (3) proper location of the 
feedlot. Environmental standards, public demand 
for cleanup, and national policy are all burdening 
the discharger to prove that the effluent is in- 
nocuous. State water quality standards require 
treatment and control of animal feedlot discharge, 
but advancements in prevention of eutrophication 
are dependent upon the extra costs involved. 
(Battles-East Central Oklahoma State) 

W76-00437 


URINARY EXCRETION OF QUINALDINE BY 
CHANNEL CATFISH, 

Bureau of Sport Fisheries and Wildlife, La 
Crosse, Wis. Fish Control Lab. 

For primary bibliographic entry see Field 5C. 
W76-00439 


SEALING OF ANAEROBIC DAIRY WASTE 
LAGOONS IN SANDY, HIGH WATER TABLE 
SOILS, 
Florida Univ., 
Engineering. 
C.G. Osterberg. 

MS Thesis, 1972, 75 p. 20 fig, 20 tab, 14 ref. 


Gainesville. Dept. of Agricultural 


Descriptors: *Soils, *Florida, *Dairy industry, 
Waste water treatment, Sampling, Analysis, 
Seepage, Flow rates, Sands, Groundwater, 
Nutrients, Anaerobic conditions, Microbiology, 
Farm wastes. 

Identifiers: *Sealing, *Anaerobic lagoons, Load- 
ing rates, Hydraulic head. 


A study was done to investigate the physical and 
biological sealing mechanisms of anaerobic dairy 
wastewater ponded over a highly permeable 
Florida fine sand. The effects of hydraulic head, 
manure loading rate and inhibited microbial activi- 
ty were studied. Graphic analysis showed that the 
column receiving manure experienced a rapid 
reduction of flow rate to approximately 45 percent 
of the initial flow for the low loading rate and to 12 
percent of the initial flow for the higher loading 
rates. After 113 days of manure loading, flow rate 
returned to 50 percent of the initial value for the 
low loading rate and to 30 percent for the higher 
rates. Little effect of hydraulic head on flow rate 
could be detected in the 15 cm. to 60 cm. range stu- 
died. The ultimate degree of soil sealing appears to 
depend on manure loading rate, although further 
long term testing is needed to determine if the ulti- 
mate sealing is related to the rapid sealing trend 
observed after several days of manure loading. 
(Cameron-East Central Oklahoma State) 
W76-00445 


TEST WAYS TO REDUCE FEEDLOT POLLU- 
TION. 

For primary bibliographic entry see Field 5G. 
W76-00461 


BRAKING FEEDLOT RUNOFF. 
For primary bibliographic entry see Field 5G. 
W76-00462 


MICHIGAN’S ENVIRONMENTAL CONTROL 
PROGRAM AND ORGANIZATION, 

Michigan Dept. of Natural Resources, Lansing. 
Environmental Protection Services. 

For primary bibliographic entry see Field 5G. 
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W76-00471 


NPDES PERMIT SYSTEM AND GUIDELINES 
FOR MICHIGAN PRESENTED AT THE 
AGRICULTURAL WASTE CONFERENCE, 
MICHIGAN STATE UNIVERSITY, 

Michigan Dept. of Natural Resources, Lansing. 
Bureau of Water Management. 

T. L. Kamppinen. 

In: Agricultural Waste Conference Emphasis- 
Animal Waste, Kellogg Center, Michigan State 
University, East Lansing, May 22-23, 1974. p 67- 
69. 


Descriptors: *Permits, *Water pollution control, 
*Feedlots, *Confi t pens, Livestock, *Water 
Quality Act. 

Identifiers: Waste discharge permits. 





On October 18, 1972, Congress pass Act 92-500 
known as the Federal Water Quality Act Amend- 
ments of 1972. This Act was passed over a pre- 
sidential veto. Section 402 established the National 
Pollutant Discharge Elimination System Permit 
Program. The Act required all point source 
dischargers to obtain a NPDES Permit by not later 
than December, 1974. The guidelines defined the 
term feedlot as a confined animal or poultry grow- 
ing operation where crop or forage growth or 
production is not sustained in the area of confine- 
ment. To be recognized as a feedlot, the feedlot 
must meet one of the following criteria: (a) 1000 
slaughter steers and heifers, (b) 700 dairy cattle, 
(c) 2500 swine over 55 Ibs., (d) 10,000 sheep, (e) 
55,000 turkeys, (f) 100,000 laying hens or broilers, 
(g) operations with unlimited continuous flow 
watering system, or (h) 1000 animal units from a 
combination of cattle, swine, or sheep. Michigan’s 
requirements for filing of permit applications are 
discussed. (Cartmell-East Central Oklahoma 
State) 

W76-00473 


ANIMAL WASTE IMPACT ON RECREATION 
WATERS, 

Michigan Dept. of Natural Resources, Lansing. 
Water Quality Appraisal Section. 

R. Waybrant. 

In: Agricultural Waste Conference Emphasis- 
Animal Waste, Kellogg Center, Michigan State 
University, East Lansing, May 22-23, 1974, p 107- 
108. 


Descriptors: *Water pollution, *Recreation, 
*Farm wastes, Water quality, Water pollution ef- 
fects. 


The impact of animal waste on the quality of 
recreational surface waters will depend upon the 
constituents of the animal waste and the character 
of the receiving water. The general recreational 
aspects including swimming, fishing, and boating, 
are considered in this presentation along with the 
known changes or impact that individual con- 
stituents of animal waste will cause in a given 
situation. (Cartmell-East Central Oklahoma State) 
W76-00475 


CONCENTRATIONS AND CYCLES OF BAC- 
TERIAL INDICATORS IN FARM SURFACE RU- 
NOFF, 

S. H. Kunkle. 

In: Relationship of Agriculture to Soil and Water 
Pollution, Cornell University Conference on 
Agricultural Waste Management, Rochester, New 
York, 1970, p 49-60, 7 fig, 2 tab, 27 ref. 


Descriptors: *Water pollution, 
noff, *Coliforms, 
*Vermont. 
Identifiers: *Bacterial indicators, Feces, Sleepers 
River watershed(Vt). 


*Agricultural ru- 
*Farm wastes, Bioindicators, 


Adequate surveillance techniques for detecting 
animal waste contamination of streams are essen- 
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tial if water pollution is to be avoided. This report 
describes initial results from a study of bacterial 
pollution indicators on the Sleepers River 
Watershed, Danville, Vermont. During periods of 
storm runoff from the water shed concentration of 
total and fecal coliforms rose drastically, with dis- 
tribution of the values closely related to the hydro- 
graph. Total coliform concentrations in runoff 
from the hayfield (unsubjected to farm animal 
wastes) were similar to concentration in runoff 
from the partially grazed 0.75 sq km watershed, 
making use of total coliform data of questionable 
value for pollution surveillance within the rural 
watershed. To the contrary, the fecal coliform 
densities were much greater in the partially grazed 
watershed’s runoff than in the hayfield’s. 
Evidently the more specific coliform group is a 
much better pollution indicator for the conditions 
of the study. The percentage of total coliforms that 
were fecal types were much higher in the 
watershed runoff than in the hayfield runoff. This 
study emphasizes that the hydrologic processes 
are of extreme importance in reference to use of 
indicator organisms. These hydrologic and physi- 
cal relationships need to be well described if water 
quality inputs in streams are to be successfully 
modeled. (Cartmell-East Central Oklahoma State) 
W76-00483 


DUMPS: A POTENTIAL THREAT TO GROUND 
WATER SUPPLIES, 

Environmental Protection Agency, Washington, 
D.C. Office of Solid Waste Management Pro- 
grams. 

B. Neddle, and G. Garland. 

Water Well Journal, Vol 24, No 1, p 83-87, Janua- 
ry, 1975. 2 fig, 1 tab, 10 ref. 


Descriptors: *Waste disposal, *Landfills, *Waste 
dumps, *Solid wastes, *Water pollution sources, 
Land use, Planning, Sites. 

Identifiers: Site selection, Land use planning. 


The production of leachate is a complex process 
involving many variables. Leachate is formed 
when water percolating through solid waste 
flushes out compounds and other processes of 
decomposition. Rain falling over a disposal site 
will partially infiltrate and partially run off the sur- 
face. A portion of that water which infiltrates will 
be used to meet the demands for evaporation and 
the remainder will percolate down through the soil 
into the buried solid waste. Initially, the solid 
waste acts as a sponge and simply absorbs the 
water. However, with continued water addition, 
the waste eventually reaches the limit of its 
moisture retaining capacity. At this point, any 
further water entering the waste will cause an 
equal volume of leachate to leave the waste. The 
process is greatly accelerate at open dumps where 
soil cover is not provided, because run off is 
greatly reduced, thereby increasing infiltration and 
leachate production. Liquid waste disposal con- 
tributes to the water going through the system as 
well as waters from adjacent areas and ground 
water moving through the waste. (Bradbeer- 
NWWA) 

W76-00487 


5C. Effects Of Pollution 


INFLUENCE OF EFFLUENTS OF SULFITE 
CELLULOSE FACTORY ON ALGAE IN CUL- 
TURES AND RECEIVING WATERS, 

Jyvaskyla Univ. (Finland). Dept. of Biology. 

V. Eloranta, and P. Eloranta. 

pis Vol 30, No 1, p 36-48, 1974. 14 fig, 22 ref, 2 
tab. 


Descriptors: “Sulfite liquors, *Algae, *Pulp 
wastes, *Water pollution effects, *Bleaching 
wastes, Wastes, Industrial wastes, Water pollution 
sources, Toxicity, Acidity, Foreign countries, Eu- 
rope, Bioassay, Cultures, Phosphorus, Effluents, 
Phosphorus compounds. 


Identifiers: Finland, Spent sulfite liquor, Sulfite 
pulp mills, Woodroom effluents. 


A modified bioassay method was used to study the 
effect of effluents from the Mantta sulfite pulp 
mill of G. A. Serlachius Oy. (Finland) on the 
growth of pure cultures of Ankistrodesmus fal- 
catus. The effluents were taken from the main lake 
outfalls discharging the wastes of the barking plant 
(whoodroom), pulp mill, and bleach plant; and 
from separate processes from the pulp mill (spent 
cooking liquor and wash water) and the bleach 
plant (chlorination and alkali stage effluents). The 
effluents with the highest toxic and inhibitory ef- 
fects included the spent cooking liquor and wash 
water and effluents from the main discharge con- 
duit. Their toxicity is probably due to their acidity 
and the growth-inhibiting effect is presumably at- 
tributable to sulfur compounds. The effluent from 
the main discharge conduit also had a growth- 
stimulating effect, especially at concentration of 5- 
10%, after the initial inhibition had ceased. 
Woodroom and bleach plant effluents had little 
deleterious effects on algal growth. Woodroom ef- 
fluent promoted algal growth due to its high 
phosphorus content. At their highest concentra- 
tions, the effluents sharply decreased the number 
of species and the total biomass. (Witt-IPC) 
W76-00045 


RECIPIENT INVESTIGATION IN 
GLAFSFJORDEN, 

G. Nylander. 

Vatten, No 2, p 109-116, 1973. 3 fig, 3 tab. 


THE LAKE 


Descriptors: *Lakes, *Water quality, *Pollution 
abatement, *Pulp wastes, Hydrogen ion concen- 
tration, Color, Chemical oxygen demand, 
Biochemical oxygen demand, Oxygen, 
Phosphorus, Fibers(Plant), Sulfite liquors, Water 
pollution sources, Industrial wastes, Dissolved ox- 
ygen, Water pollution effects, Cellulose. 
Identifiers: *Lake Glafsfjorden(Sweden), Sulfite 
pulp mills. 


A comparison of the water samplings performed in 
1967 and 1971 showed that great improvements 
have occurred in Lake Glafsfjorden (Sweden) 
since the effluent from a sulfite pulp mill was 
stopped in 1969. Improvements in pH, color, 
COD, BOD oxygen, and phosphorus content in 
the water layer near the bottom are reported. Cel- 
lulose fibers have been almost totally eliminated, 
and the presence of chironomidae indicates an im- 
provement of oxygen conditions near the bottom. 
(Buchanan-IPC) 

W76-00058 


DISCUSSION (OF, ‘INTERDISCIPLINARY 
MODELING OF LIMNOLOGICAL ASPECTS OF 
THE GREAT LAKES’ BY L. T. CROOK), 

State Univ. of New York at Albany. Dept. of 
Biological Sciences. 

For primary bibliographic entry see Field 2H. 
W76-00068 


DISCUSSION (OF, ‘INTERDISCIPLINARY 
MODELING OF LIMNOLOGICAL ASPECTS OF 
THE GREAT LAKES,’ BY L.T. CROOK), 
Resource Management Associates, Lafayette, 
Calif. 

For primary bibliographic entry see Field 2H. 
W76-00069 


NUTRIENT INPUTS TO A LAKE AND THEIR 
EFFECTS UPON WATER QUALITY, 

Rensselaer Polytechnic Inst., Troy, N.Y. Fresh 
Water Inst. 

D. B. Aulenbach, and N. L. Clesceri. 

In: Amv..can Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 11-38. 3 fig, 
13 ref, 2 tab. 


Descriptors: *Nutrients, *Lakes, *Water quality, 


Lake basins, Watersheds(Basins), Water, 
Precipitation(Atmospheric), Surface _ runoff, 
Groundwater, Shores, Water levels, Waste 
water(Pollution), Phosphorus, Nitrogen, Water 


quality standards, Water quality control, Water 
pollution sources, Human population, *New York. 
Identifiers: *Lake George(New York). 


The components of a lake system (water, basin, 
and watershed) and the manner in which each can 
affect the quality of water within a lake are 
described. Major and minor elements required to 
support biological life are identified and the con- 
tribution of nutrients to a lake by precipitation, 
surface runoff, groundwater, human development 
and activity, physical changes in the lake (e.g., 
water level, shoreline, dredging, and filling), and 
waste discharges are discussed. U.S. Environmen- 
tal Protection Agency standards for phosphorus 
and nitrogen contents of lakes are reviewed, and 
the results of a study of the annual nitrogen and 
phosphorus sources and sinks in Lake George, 
New York, are presented and discussed. (See also 
W76-00102) (Witt-IPC) 

W76-00104 


A STUDY OF THE EFFECTS OF THE SAN 
FRANCISCO OIL SPILL ON MARINE LIFE, 
PART II: RECRUITMENT, 

College of Marin, Kentfield, Calif. 

G. L. Chan. 

In: 1975 Conference on Prevention and Control of 
Oil Pollution3 proceedings, p 457-461, March 1975, 
9 fig, 6 ref. 


Descriptors: *Oil spills, *Oil pollution, 
*Invertebrates, *Fuels, Crabs, Clams, Mussels, 
Sampling, Water pollution effects, Environmental 
effects, *California. 

Identifiers: *Bunker C __ fuel, 
Recolonization, Transects, Sea 
Balanus glandula, Chthamalus dalli, 
polymerus, *San Francisco Bay. 


*Barnacles, 
anemones, 
Pollicipes 


A study of marine organisms on_ intertidal 
transects was made to observe the effects of the 
San Francisco Bunker C oil spill of January 18, 
1971. From a comparison of pre-oil and post-oil 
transect data, it was estimated that 4.2 to 7.5 mil- 
lion marine invertebrates, chiefly barnacles 
(Balanus glandula, Chthamalus dalli, and Pol- 
licipes polymerus) were smothered by the oil. 
Other invertebrates included sea anemone, crabs, 
chiton, sea mussel and boring clam. In subsequent 
observations from 1972 to 1974, the sample counts 
of invertebrates had returned to, and in some 
cases surpassed pre-oil transect levels. No linger- 
ing effects of the oil spill were noted in any of the 
marine species. (Katz) 

W76-00135 


PRELIMINARY OBSERVATIONS ON THE 
MODE OF ACCUMULATION OF NO. 2 FUEL 
OIL BY THE SOFT SHELL CLAM, MYA 
ARENARIA, 
Rutgers-The State Univ., 
Zoology and Physiology. 
D. M. Stainken. 

In: 1975 Conference on Prevention and Control of 
Oil Pollution: Proceedings; p 463-468, March 1975; 
3 fig, 3 tab, 36 ref. 


Newark, N.J. Dept. of 


Descriptors: *Mollusks, *Clams, *Oil pollution 
sources, *Animal physiology, *Fuels, Tracers, 
Laboratory tests, Path of pollutants, Analytical 
techniques, Environmental effects, Water pollu- 
tion effects. 

Identifiers: *Fuel oil (No2), Mya arenaria, Bioac- 
cumulation, Tissue analysis. 


Young Mya arenaria were exposed to SOppm, 
100ppm, and 150ppm concentrations of emulsified 
No 2 fuel oil and an oil soluble dye in seawater at 4 
and 22 degrees C. The clams treat oil micelles and 
globules as food or detritus particles. The smallest 
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oil micelles were passed by direct ciliary currents 
to the stomach. Larger globules were bound by 
mucus secreted by the gill ctenidia. Gas chro- 
matography and mass spectro- metry confirmed 
the binding of oil-mucus. The oil-mucus was in- 
gested or rejected by means of the clam ciliary 


pathways. Environmental implications were 
discussed. (Katz) 
W76-00136 


ACCUMULATION, RELEASE, AND DISTRIBU- 
TION OF BENZO (A) PYRENE -C14 IN THE 
CLAM, RANGIA CUNEATA, 

Texas A and M Univ., College Station. Dept. of 
Biology. 

J.M. Neff, and J. W. Anderson. 

In: 1975 Conference of Prevention and Control of 
Oil Pollution: Proceedings, March 1975, p 469-471, 
2tab, 15 ref. 


Descriptors: *Mollusks, *Clams, *Animal 
physiology, *Oil pollution, *Organic compounds, 
*Tracers, Analytical techniques, Laboratory tests, 
Toxicity, Path of pollutants, Environmental ef- 
fects, Water pollution effects. 

Identifiers: Rangia cuneata, *Benzo (a) pyrene- 
C14, Bioaccumulation, Tissue analysis. 


Groups of estuarine clams, Rangia cuneata, were 
exposed for 24 hours to synthetic seawater con- 
taining in solution 0.0305 ppm benzo (a) pyrene - 
C14. In two experimental exposures, average total 
concentrations of benzo (a) pyrene (BAP) in the 
clam tissues were 7.2 ppm and 5.7 ppm, approxi- 
mately 200 times the ambient level. The majority 
of the radioactivity was localized in the viscera 
which contains the digestive system, gonads and 
heart. The other tissues analyzed, the mantle, gills, 
adductor muscle, and foot, each contained 3-16% 
of the radioactivity. Whe returned to isotope-free 
seawater, the clams immediately began to release 
the accumulated BAP. After 30 days only 0.07 ppm 
BAP remained in the tissues. BAP could not be de- 
tected (limits of detection, 0.01 ppm) in clams 
maintained in isotope-free seawater for 58 days. 
During depuration, the distribution of radioactivi- 
ty in the tissues remained relatively constant. The 
viscera contained most of the activity at all sam- 
pling times. (Katz) 

W76-00137 


MORPHOLOGICAL ANOMALIES IN ADULT 
OYSTERS, SCALLOP, AND ATLANTIC SIL- 
VERSIDES EXPOSED TO WASTE MOTOR OIL, 
Environmental Protection Agency, National 
Marine Water Quality Lab., West Kingston, R.I. 
G.R. Gardner, P. P. Yevich, and P. F. Rogerson. 
In: 1975 Conference on Prevention and Control of 
Oil Pollution; Proceedings, p 473-477, March 1975. 
7 fig, 1 tab, 15 ref. 


Descriptors: *Oil pollution, Aquatic animals, 
*Atlantic silversides, *Mollusks, Animal physiolo- 
gy, *Oil wastes, Path of pollutants, Toxicity, En- 
vironmental effects, Chemical analysis, Lethal 
limit, *Oyster, Bioindicator. 

Identifiers: *Scallops, *Waste motor oil, LC-50, 
Tissue analysis, Bioaccumulation, Menidia 
menidia, Aquipectins irradians, Crassostrea vir- 
ginica. 


Waste motor oil concentration of 20 ppm and 
higher induced lesions in the vascular systems of 
Atlantic silversides, Menidia menidia, and oysters, 
Crassostrea virginica. The lesions were associated 
with the pseudobranch, the heart, and the arterial 
system of the silversides, and the branchial ef- 
ferent vein of the oyster. Lesions occurred in the 
gastro-intestinal tract of the oyster, and gill and 
kidney of scallop, Aquipectins irradians, and the 
mantle of both species. The scallop demonstrated 
the highest sensitivity to the toxic effects for 
periods up to 60 days. The highest sensitivity to 
the toxic effects for periods up to 60 days. The 
LC-50 (96-hr) value for waste motor oil and adult 
Atlantic silversides was 1,700 ppm. Acute toxicity 
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values were not determined for the oyster or scal- 
lop. (Katz) 
W76-00138 


LONG-TERM CHEMICAL AND BIOLOGICAL 
EFFECTS OF A PERSISTENT OIL SPILL FOL- 
LOWING THE GROUNDING OF THE 
GENERAL M. C. MEIGS, 

National Marine Fisheries Service, Seattle, Wash. 
R. C. Clark, Jr., J. S. Finley, D. G. Patten, and E. 
E. DeNike. 

In: 1975 Conference on Prevention and Control of 
Oil Pollution; Proceedings, p 479-487, March 1975. 
8 fig, 4 tab, 6 ref. 


Descriptors: *Oil spills, *Oil pollution, *Intertidal 
areas, Analytical techniques, Organic compounds, 
Path of pollutants, Environmental effects, Inver- 
tebrates, Algae, Aquatic plants, Crabs, Popula- 
tion, Persistence, *Washington, Water pollution 
effects. 

Identifiers: Long-Term effects, Sea urchins, 
Recolonization, Anemones, Urchins, Bioaccumu- 
lation, *Cape flattery(Wash). 


Petroleum hydrocarbon uptake patterns and ob- 
servations of plant and animal populations of an 
intertidal community exposed continually since 
January 1972 to small quantities of a Navy Special 
Fuel Oil residue from the grounded unmanned 
troopship General M. C. Meigs were obtained by 
an interagency team of oceanographers, biolo- 
gists, chemists and engineers. Although the tar- 
ball-iike character of the released oil served to 
limit its coverage, specific members of the inter- 
tidal community showed effects of the persistence 
of the spill. Long-term observations and analyses 
made since the grounding of the 622-foot military 
transport on a rich and productive intertidal 
regime are described. (Katz) 

W76-00139 


OIL POLLUTION STUDIES ON 
MARACAIBO, VENEZUELA, 

Battelle Memorial Inst., Richland, Wash. Pacific 
Northwest Labs. 

For primary bibliographic entry see Field 5A. 
W76-00140 


LAKE 


THE EFFECT OF PRUDHOE BAY CRUDE OIL 
ON SURVIVAL AND GROWTH OF EGGS, 
ALEVINS, AND FRY OF PINK SALMON, ON- 
CORHYNCHUS GORBUSCHA, 

National Marine Fisheries Service, Auke Bay, 
Alaska. Auke Bay Fisheries Lab. 

S.D. Rice, D. A. Moles, and J. W. Short. 

In: 1975 Conference on Prevention and Control of 
Oil Pollution:Proceedings, p 503-507, March 1975. 
2 fig, 4 tab, 19 ref. - 


Descriptors: *Salmonids, *Pink salmon, 
*Toxicity, *Oil wastes, *Oil pollution, *Growth 
stages, *Resistance, Fish eggs, Fry, Freshwater, 
Saline water, Organic compounds, Laboratory 
tests, Water pollution effects, *Bioassay. 
Identifiers: Oncorhynchus gorbuscha, *Prudhoe 
Bay Crude Oil, TLM, Alevins, Sublethal effects. 


Standard 96-hour bioassays with ‘total’ oil solu- 
tions in freshwater and seawater determined dif- 
ferences in sensitivity of the developing life stages 
of pink salmon, Oncorhynchus gorbuscha. Eggs 
were the most resistant and emergent fry (yolk sac 
absorbed) the most sensitive to acute 4-day expo- 
sures. Susceptibility was greater in seawater after 
fry migration. (Katz) 

W76-00141 


EXPERIMENTAL CRUDE OIL SPILLS ON A 
SMALL SUBARCTIC LAKE IN THE MACKEN- 
ZIE VALLEY, N.W.T.: EFFECTS ON 
PHYTOPLANKTON, PERIPHYTON, AND AT- 
TACHED AQUATIC VEGETATION, 

Toronto Univ., (Ontario). Dept. of Botany. 
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Effects Of Pollution—Group 5C 


J. A. Hellebust, B. Hanna, R. G. Sheath, M. 
Gergis, and T. C. Hutchinson. 

In: 1975 Conference on the Prevention and Con- 
trol of Oil Pollution:Proceedings, p 509-515, 
March 1975.7 fig, 2 tab, 9 ref. 


Descriptors: ‘*Oil spills, *Oil pollution, 
*Limnology, *Lakes, *Phytoplankton, 
*Periphyton, *Vegetation, Environmental effects, 
Laboratory studies, On-site tests, Cyanophyta, 
Methodology, Biomass, Succession, Population, 
*Canada, Water pollution effects. 

Identifiers: Experimental oil spills, Subarctic 
lakes, *Crude oil, *Macrophytes, Oscillatoria an- 
gustissima, Mackenzie Valley(NWT). 


Experimental crude oil spills were made in 3-m2 
cylinders in open water, and in submerged moss, 
horsetail, and sedge communities of a small sub- 
arctic lake in the Mackenzie Valley, near Norman 
Wells, N.W.T. Studies were made of the effects of 
crude oil on phytoplankton, periphyton, and at- 
tached macrophytes in terms of population com- 
position, seasonal succession, and biomass. The 
presence of crude oil (15 liters m-2) had no signifi- 
cant effects on phytoplankton composition or 
abundance throughout the growth season but had a 
marked inhibitory effect on most members of the 
periphyton. One notable exception to this observa- 
tion was a considerable growth stimulation of the 
blue-green alga Oscillatoria angustissima. (Katz) 
W76-00142 


PETROLEUM HYDROCARBONS AND OYSTER 
RESOURCES OF GALVESTON BAY, TEXAS, 
Virginia Inst. of Marine Science, Gloucester Point. 
R. D. Anderson. 

In: 1975 Conference on Prevention and Control of 
Oil Pollution:Proceedings, p 541-548, March 1975. 
2 fig, 5 tab, 30 ref. 


Descriptors: *Organic compounds, *Oil wastes, 
*Oil pollution, *Oysters, Resistance, Toxicity, 
Animal physiology, Oil industry, Path of pollu- 
tants, Shellfish, Environmental effects, Analytical 
techniques, *Texas, Bays, Absorption, Water pol- 
lution effects. 

Identifiers: *Tissue analysis, Crassostrea vir- 
ginica, Depuration, Sublethal effects, No. 2 fuel 
oil, Galveston Bay(Tex). 


Field and laboratory studies of petroleum 
hydrocarbons in the tissues of the American 
oyster, Crassostrea virginica, were conducted 
from 1971 to 1974. Analysis of tissues revealed sig- 
nificant amounts of oil-derived petroleum 
hydrocarbons from oysters collected in areas near 
petrochemical industries. Lower values were 
found in meats from oysters collected at natural 
and artificial reefs. Uptake and depuration of 
petroleum hydrocarbons were determined. In oil- 
free seawater, oysters released saturated chains 
and most aromatic fractions rapidly with depura- 
tion to below detectable levels taking place within 
52 days. (Katz) 

W76-00143 


FATE OF PETROLEUM HYDROCARBONS IN 
MARINE ZOOPLANKTON, 

Skidaway Inst. of Oceanography, Savannah, Ga. 
R. F. Lee. 

In: 1975 Conference on Prevention and Control of 
Oil Pollution:Proceedings, p 549-553, March 1975. 
1 fig, 9 tab, 17 ref. 


Descriptors: *Oil wastes, ‘*Oil pollution, 
*Zooplankton, *Copepods, Organic compounds, 
Animal physiology, Water quality, Jellyfish, Am- 


phipoda, Toxicity, Sampling, Tracers, 
*Absorption, *Metabolism. 
Identifiers: Tissue analysis, Bioaccumulation, 


Euphausiids, Ctenophores, Crab zoea, 3H-benz- 
pyrene, a Magy, arm 3H-methylcholanthrene, 
14C-napthaline, Chemical discharge. 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


The uptake, metabolism, storage and discharge of 
petroleum hydrocarbons by marine zooplankton 
were discussed in light of the marine food web. 
Both paraffinic and polycyclic aromatic hydrocar- 
bons were added to seawater containing various 
species of zooplankton - copepods, euphausiids, 
amphipods, crab zoea, ctenophores and jellyfish - 
collected off California, British Columbia and in 
the Arctic. Hydrocarbons found included 3H- 
benzpyrene, 14C-benzyprene, 3H- 
methylcholanthrene, and 14C-napthalene. (Katz) 
W76-00144 


LONG-TERM EFFECTS OF AN OIL SPILL AT 
WEST FALMOUTH, MASSACHUSETTS, 

Marine Biological Lab., Woods Hole, Mass. 

A.D. Michael, C. R. Van Raalte, and L. S. Brown. 
In: 1975 Conference on Prevention and Control of 
Oil Pollution:Proceed‘1gs, p 573-582, March 1975. 
19 fig, 16 tab, 8 ref. 


Descriptors: ‘*Oil pollution, ‘*Oil _ spills, 
*Speciation, *Benthic fauna, Sediments, Succes- 
sion, Fuels, Gas chromatography, Analytical 
techniques, Density, Distribution patterns, En- 
vironmental effects, Sampling, *Massachusetts, 
Pollutant identification, Water pollution effects. 
Identifiers: Long-term effects, Opportunistic spe- 
cies, Hydrocarbon analysis, West’ Fail- 
mouth(Mass). 


A small spill of No. 2 fuel oil occurred near Wild 
Harbor, Massachusetts, in September 1969. The 
benthic fauna of the Wild Harbor Marsh, boat 
basin, and offshore area was sampled through the 
fourth and fifth years after the spill (1973,1974). 
Sediment samples were analyzed for the presence 
of petroleum hydrocarbons. Gas chromatography 
produced evidence of hydrocarbons typical of 
weathered fuel oil in the sediments of the marsh, 
boat basin, and two offshore stations. The num- 
bers of benthic species at the offshore stations and 
the marsh were slightly, but significantly, lower 
than those found at control stations. Population 
densities were similar to control areas for the 
offshore stations but not in the case of the marsh. 
The boat basin was still heavily affected. Some 
stations were characterized by the presence of op- 
portunistic species. The recovery process in terms 
of the total benthos has leveled off, but there was 
evidence for further recovery during the course of 
the study. (Katz) 

W76-00146 


BOONE CREEK OIL SPILL, 

Environmental Protection Agency, Edison, N.J. 
Surveillance and Analysis Div. 

D. Schultz, and L. B. Tebo, Jr. 

In: 1975 Conference on Prevention and Control of 
Oil Pollution:Proceedings, p 583-588, March 1975. 
4 fig, 1 tab, 11 ref. 


Descriptors: *Fuels, *Oil pollution, *Organic com- 
pounds, *Oil spills, *Invertebrates, *Periphyton, 
*Sediments, *Fish, Data collections, Sampling, 
Succession, Population, Environmental effects, 
Speciation, *South Carolina, Water pollution ef- 
fects. 

Identifiers: *Diesel fuel, 


Biological 
*Bone Creek(SC). 


Surveys, 


A biological survey was conducted on the effects 
of a 7,000 gallon diese! fuel spill into Boone Creek, 
South Carolina. Macroinvertebrate organisms, 
periphyton, and fish were collected, preserved, 
identified and enumerated. Sediments were 
analyzed for hydrocarbon content. Locations 
downstream from the oil spill contained reduced 
numbers and types of organisms. 90% of the fish 
community was killed during the initial oil spill. 
Periphyton growths, dominated by diatoms, in- 
creased at locations downstream during early 
summer. Analysis of substrate sediment samples 
revealed hydrocarbons still present in Boone 
Creek 13 months after the spill occurred. (Katz) 
W76-00147 


FATE AND EFFECTS OF CRUDE OIL ON AN 
ESTUARINE POND, 

Gulf Coast Research Lab., Ocean Springs, Miss. 
J.S. Lytle. 

In: 1975 Conference on Prevention and Control of 
Oil Pollution:Proceedings, p 595-600, March 1975. 
7 fig, 3 tab, 11 ref. EPA 68-01-0745. 


Descriptors: *Ponds, *Limnology, *Estuaries, 
*Oil pollution, *Speciation, *Fish populations, 
*Plankton, Zooplankton, Phytoplanktons, Water 
quality, Sediments, Environmental effects, 
Fauna, Primary producers, Gas chromatography, 
Toxicity, Oil spills, Water pollution effects. 

Identifiers: *Crude oil, Long-term effects. 


Crude oil spilled in an estuarine marine environ- 
ment caused short term, acute effects on salt 
marsh plants. Drastic changes in both diversity 
and numbers in the fish population were observed 
immediately after the spill. Initially zooplankton 
populations dropped, accompanied by 
phytoplankton blooms. As the oil dissipated, the 
zooplankton population increased rapidly. Long- 
term effects on fauna and flora were being studied. 
Migration of the oil via benthic animals and tidal 
percolations was observed as much as 42cm 
beneath the sediment surface. The sediments 
acted as an organic sink preserving the crude oil. 
Gas chromatographic analyses of sediment core 
sections indicate slow degradation of the crude oil 
with loss only of the lower molecular weight 
hydrocarbons after twelve months. (Katz) 
W76-00148 


AN EXPERIMENTAL OIL SPILL: THE DIS- 
TRIBUTION OF AROMATIC HYDROCARBONS 
IN THE WATER, SEDIMENT, AND ANIMAL 
TISSUES WITHIN A SHRIMP POND, 

Texas Agricultural Extension Service, College 
Station. 

B. A. Cox, J. W. Anderson, and J. C. Parker. 

In: 1975 Conference on Prevention and Control of 
Oil Pollution:Proceedings, p 607-612, March 1975. 
4 fig, 4 tab, 15 ref. 


Descriptors: *Oil spills, *Oil pollution, *Organic 
compounds, *Fuels, *Invertebrates, *Shrimp, 
*Clams, *Oysters, Commercial shellfish, Mortali- 
ty, Toxicity, Water pollution effects. 

Identifiers: Experimental oil spills, Fuel oil(No. 2), 
*Napthalenes, Tissue analysis, Penaeus setiferus, 
Crassostrea virginica, Rangia cuneata. 


In an experimental oil spill study No. 2 fuel oil was 
utilized in higher quantity than normal on a shrimp 
pond and the residue was not removed. Mortalities 
of juvenile shrimp, Penaeus setiferus, and other 
invertebrates were recorded for 96 hours. A peak 
in the level of mortality occurred 48 hours after the 
spill, coinciding with the peak in the concentration 
of napthalenes in the tissues of caged and free 
swimming organisms. Napthalene levels were also 
measured in clams, Rangia cuneata and oysters, 
Crassostrea virginica. (Katz) 

W76-00149 


SEWAGE TREATMENT AND DISCHARGE 
INTO TROPICAL COASTAL WATERS, 
University of the South Pacific, Suva (Fiji). 
School of Natural Resources. 

For primary bibliographic entry see Field SE. 
W76-00259 


EFFECT OF CESSPOOL DISCHARGE ON 
GROUND-WATER QUALITY ON LONG 
ISLAND, N.Y., 

Nassau County Health Dept. Mineola, N.Y. En- 
vironmental Conservation Programs. 

For primary bibliographic entry see Field 5B. 
W76-00308 


ACCUMULATION AND ELIMINATING STU- 
DIES OF FOUR DETERGENT FLUORESCENT 
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WHITENING AGENTS IN BLUEGILL 
(LEPOMIS MACROCHITUS), 

CIBA-GEIGY Corp., Greensboro, N.C. Dye-stuff 
and Chemicals Div. 

For primary bibliographic entry see Field SA. 
W76-00318 


EVALUATION OF SOME METHODS OF ANAL. 
YSIS FOR PETROLEUM HYDROCARBONS IN 
MARINE ORGANISMS, 

Woods Hole Oceanographic Institution, Mass. 
Dept. of Chemistry. 

For primary bibliographic entry see Field 5A. 
W76-00320 


AN ESTUARINE LOW-TEMPERATURE FISH. 
KILL IN MISSISSIPPI, WITH REMARKS ON 
RESTRICTED NECROPSIES, 

Gulf Coast Research Lab., Ocean Springs, Miss. 
R. M. Overstreet. 

Available from the National Technical Informa- 
tion Service, Springfield, Va. 22161 as COM-75- 
10306, $3.25 in paper copy, $2.25 in microfiche. 
Gulf Research Reports, Vol 4, No 3, p 328-350, 
1974. 19 fig, 3 tab, 62 ref. 


Descriptors: *Fishkill, *Stress, *Temperature, 
*Mullet, *Saline water, *Thermal _ stress, 
*Freezing, Pesticide residues, Mortality, Fish 
physiology, Freshwater fish, *Mississippi, Estua- 
ries, Microscopy, Analytical techniques, Water 
pollution effects. 

Identifiers: Mugil cephalus, Tissue analysis, 
Osmoregulation, Bayous, Thermal acclimation. 


In January 1973, large numbers of striped mullet 
(Mugil cephalus), weighing approximately 250 
grams each, died in two freshwater localities in 
tidewater bayous in Mississippi. Fish of several 
other species were found dead in other low saline 
estuarine areas. This particular incident is at- 
tributed to conditions of stress for fish incomplete- 
ly acclimated to the low temperatures that oc- 
curred. The most deleterious stress was the low 
saline water which probably allowed a breakdown 
in the fishes’ ion-osmoregulatory mechanisms. 
Striped mullet and other euryhaline fishes in salini- 
ties greater than 6 ppt survived, as did freshwater 
centrarchids and ictalurids in areas with dying 
mullet. Starvation and high levels of pesticide 
residues were also sources of stress during the 
period of rapidly decreasing temperatures. (Katz) 
W76-00321 


EFFECTS OF PROPYLENE OXIDE ON 
SELECTED SPECIES OF FISHES, 

Air Force Armament Lab., Eglin AFB, Fia. 

R. C. Crews. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as AD-A003 
637, $3.25 in paper copy, $2.25 in microfiche. Air 
Force Systems Command, Final Report, 
November 1974. 14 p, 3 fig, 3 tab. 


Descriptors: *Bioassay, *Lethal limit, Laboratory 
tests, *Toxicity, *Toxicants, Pollutants, Aquatic 
life, *Environmental effects, Sunfishes, Mullets, 
Freshwater fish, Water pollution sources, Water 
pollution effects. 

Identifiers: *Propylene oxide, *Fuel air explo- 
sives. 


In conjunction with the fuel air explosives testing 
and evaluation program, laboratory investigations 
into the effects of propylene oxide were accom- 
plished using two freshwater fishes and one 
marine species. For a 96-hour exposure, the medi- 
an tolerance limits for propylene oxide were 141 
parts per millioa for mosquitofish (Gambusia af- 
finis), 215 ppm for bluegill (Lepomis macrochirus) 
and 89 ppm for common mullet (Mugil cephalus). 
The results demonstrate that the toxicity of 
propylene oxide is sufficiently high to warrant 
caution with its handling near freshwater and 
marine aquatic systems. (Katz) 

W76-00322 
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SUBLETHAL EFFECTS OF OIL, HEAVY 
METALS AND PCB’S ON MARINE ORGAN- 


MS, 
Texas A and M Univ., College Station. Dept. of 
Biology. 
J. W. Anderson, J. M. Neff, and S. R. Petrocelli. 
Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-238 514, 
$3.75 in paper copy, $2.25 in microfiche. In: The 
Mechanisms of Survival in Toxic Environments, 
American Society of Zoologists, December 1973. 
Symposium Volume, Academic Press, 1974. 47 p, 
7 tab, 10 fig, 41 ref. 


Descriptors: *Hydrocarbons, *Reviews, *Heavy 
metals, *Chlorinated hydrocarbon pesticides, 
*Polychlorinated biphenyls, Aquatic life, *Marine 
animals, Pollutants, *Growth rates, *Respiration, 
Iron, Manganese, Cobalt, Zinc, Mercury, Cadmi- 
um, Estuaries, Oil, Aroclor, Bioassay, Analytical 
techniques, Data collections, Lethal limit. 
Identifiers: *Sublethal effects, Bioaccumulation, 
*Petroleum hydrocarbons, Chloride ion regula- 
tion. 


This review described what has been and is now 
being done in the study of the sublethal effects of 
three major classes of pollutants commonly found 
in the estuarine environment. Heavy metals and 
chlorinated hydrocarbons are in general accumu- 
lated to a greater extent and bound to organisms 
much more firmly than petroleum hydrocarbons. 
Retention of petroleum derived hydrocarbons by 
animals may vary from several days to approxi- 
mately two months and is species dependent. The 
class of petroleum hydrocarbons accumulated to 
the greates extent and retained the longest is the 
naphthalenes. Inorganic mercury, Aroclor 1254, 
and petroleum hydrocarbons affect the respiratory 
rate and chloride ion regulation of selected marine 
animals. There is some indication that the levels of 
petroleum hydrocarbons in the animal tissues may 
act to temporarily alter the regulatory ability.of the 
test individuals. This interference was shown in 
several instances to the transitory, presumably 
due to the dynamics of hydrocarbon release from 
the tissues to the environment. (Katz) 

W76-00324 


PRELIMINARY ENVIRONMENTAL HAZARD 
ASSESSMENT OF CHLORINATED 
NAPHTHALENES, SILICONES, FLUOROCAR- 
BONS, BENZENEPOLYCARBOXYLATES, AND 
CHLOROPHENOLS, 

Syracuse Univ. Research Corp., N.Y. 

P. H. Howard, and P. R. Durkin. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-238 074, 
$8.50 in paper copy, $2.25 in microfiche. Environ- 
mental Protection Agency, Report EPA-560/1-74- 
001, November 1973. 263 p, 64 tab, 16 fig, 356 ref. 


Descriptors: *Environmental effects, *Toxicity, 
*Phenols, *Organic compounds, *Lethal limits, 
Pollutants, Water pollution sources, Analytical 
techniques, Laboratory tests, Chemical proper- 
ties, Hazards, Chlorination, Water pollution ef- 
fects, *Reviews, *Bibliographies. 


Identifiers: *Benzenepolycarboxylates, 
*Chlorophenols, ‘Chlorinated naphthalenes, 
*Silicones, *Fluorocarbons, Bioaccumulation, 


Halowax, Benzoic acids, Pthalic acids, Pyromel- 
litic acids. 


A review of five classes of chemical compounds 
covers production, environmental exposure, en- 
vironmental effects, and toxicology. The classes 
are benzenepolycarboxylates (including phtha- 
lates), chlorinated naphthalenes, chlorophenols, 
silicones (siloxanes) and fluorocarbons (including 
chlorofluorocarbons). (Katz) 
7176-00326 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


THE EFFECT OF PESTICIDES ON BYSSUS 
FORMATION IN THE COMMON MUSSEL, 
MYTILUS EDULIS, 

Queens Univ., Belfast (Northern Ireland). Dept. of 
Zoology. 

D. Roberts. 

Environmental Pollution, Vol 8, No 4, p 241-254, 
June 1975. 5 fig, 3 tab, 18 ref. 


Descriptors: *Mollusks, *Mussels, *Pesticides, 
*Organic compounds, *Bioindicators, Animal 
physiology, Growth stages, Toxicity, Water quali- 
ty, *Polychlorinated biphenyls, *Pollutant identifi- 
cation. 

Identifiers: *Scallops, *Endosulfan, 
Trichlorophon, *Byssys attachment, Mytilus edu- 
lis, Chlamys opercularis, Tissue analysis, Bioac- 
cumulation. 


Sea mussels (Mytilus edulis) were exposed to a 
range of pesticides and PCB’s, several of which 
caused a reduction in byssal attachment at higher 
concentrations. In queen scallops (Chlamys oper- 
cularis) byssus formation was similarly affected. 
The sensitivity of mussels was greater at high tem- 
peratures and decreased with increase in size. Of 
the compounds tested, Endosulfan 
(organochlorine) was the most toxic, and 
Trichlorphon (organophosphate) was the least 
toxic. The probable cause of decreased byssal at- 
tachment was a reduction in pedal activity. It was 
suggested that byssogenesis tests offer a rapid and 
convenient technique for screening of potential 
marine pollutants. (Klein) 
76-00328 


‘MIGRATION’ OF BLOWOUTS IN SEAGRASS 
BEDS AT BARBADOS AND CARRIACOU, 
WEST INDIES, AND ITS ECOLOGICAL AND 
GEOLOGICAL IMPLICATIONS, 

Bellairs Research Inst., St. James (Barbados). 

D. G. Patriquin. 

Aquatic Botany, Vol 1, No 2, p 163-189, June 1975. 
12 fig, 2 tab, 29 ref. 


Descriptors: *Grasses, *Sediments, *Coasts, 
*Vegetation effects, Succession, Plant growth, 
Movement translocation, Environmental effects, 
*Migration, Soil erosion. 

Identifiers: *Blowouts, *Seagrasses, Syringodi- 
um, Thalassia, *West Indies(Barbados-Carriacou). 


Blowouts (grass-free depressions within seagrass 
beds) were described in detail. The seaward edges 
were steep and exposed rhizomes of Thalassia 
while the leeward edges sloped gently upward onto 
the seagrass plateau and were usually colonized by 
Syringodium. Evidence was given to suggest the 
migration of blowouts seaward. (Klein) ~ 
W76-00329 


THE EFFECT OF THERMAL EFFLUENT UPON 
THE STANDING CROP OF AN EPIPHYTIC 
ALGAL COMMUNITY, 

Alberta Univ., Edmonton. Dept. of Botany. 

D. M. Klarer, and M. Hickman. 

Internationale Revue der gesamten Hydrobiologie, 
Vol 60, No 1, p 17-62, 1975. 16 fig, 8 tab, 50 ref. 


Descriptors: Effluents, *Bioindicators, 
*Ecosystems, *Algae, Heated water, *Thermal 
pollution, Biomass, Primary productivity, Water 


quality, *Standing crops, Diatoms, *Canada, 
Water pollution effects. 
Identifiers: *Epiphyton, ‘*Scirpus  validus, 


*Fragilaria capucina, *Diatoma elongatum, *Lake 
Wabamum(Aiberta). 


Water temperature and dissolved oxygen levels 
varied while water chemistry remained unchanged 
at heated and non-heated sites in Lake Wabamum 
during an investigation of the epiphyton associated 
with Scirpus validus. Dissolved silica, nitrate- 
nitrogen, and phosphate-phosphorus levels varied 
with temperature and season. The epiphyton at all 
sites showed a spring maximum, a summer 
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Effects Of Pollution—Group 5C 


minimum, and an early autumn maximum. The 
spring dominants were Fragilaria capucina and 
Diatoma elongatum. The heated water caused a 
decrease in number of species and an increase in 
mean yearly standing crop size. (Klein) 
W76-00330 


EQUILIBRIUM AND STABILITY IN LABORA- 
TORY MODELS OF SEWAGE PONDS AND 
POLLUTED RIVERS, 

Technische Universitat, Dresden (East Germany). 
Bereich Hydrobiologie. 

D. Uhlmann, and F. Cramer. 

Internationale Revue der gesamten Hydrobiologie, 
Vol 60, No 1, p 1-16, 1975. 13 fig, 2 tab, 21 ref. 


Descriptors: *Ecosystems, *Primary productivity, 
*Laboratory tests, *Sewage, *Model studies, En- 
vironmental effects, Water quality, Nutrients, 
Food chains, Equilibrium, Stability, Phytoplank- 
ton, Zooplankton, Biomass, Water pollution ef- 
fects, Water pollution sources. 

Identifiers: *Simulated studies. 


The ability of simple homogenous ecosystems 
with continuous or semicontinuous flow to 
respond to chemical and physical environmental 
changes was followed. Under constant environ- 
mental conditions the systems usually exhibited 
slow oscillations of the ecosystem parameters 
around an equilibrium state, (e.g. phytoplankton 
and zooplankton numbers). One mechanism sug- 
gested for functional stability was the inverse rela- 
tionship between biomass and activity per unit 
biomass as observed in the laboratory models. The 
results were discussed with respect to short and 
long term effects of pollution abatement from 
flowing and standing waiters. (Klein) 

W76-00331 


PCB CONTENTS IN SEVERAL SPECIES OF 
FLATFISH COLLECTED IN THE EASTERN 
BERING SEA, (IN JAPANESE), 

Hokkaido Univ., Sapporo, Japan. Faculty of 
Fisheries. 

For primary bibliographic entry see Field SA. 
W76-00332 


EFFECTS OF INGESTED MIREX AND DDT ON 
JUVENILE CALLINECTES SAPIDUS 
RATHBUN, 

Florida Univ., Gainsville. Dept. of Zoology. 

C. W. Leffler. 

Environmental Pollution, Vol 8, No 4, p 283-300, 
June 1975. 8 fig, 1 tab, 34 ref. 


Descriptors: *Shellfish, *Crabs, *Chlorinated 
hydrocarbon pesticides, *DDT, Animal physiolo- 
gy, Estuaries, Ecosystems, Environmental ef- 
fects, Toxicity, Food chains, Juvenile growth 
stage, Water pollution effects. 

Identifiers: Callinectes sapidus, *Mirex, *Blue 
crab, Tissue analysis, Bioaccumulation. 


Mirex was a more toxic stomach poison in juvenile 
blue crabs, Callinectes sapidus, than DDT. High, 
subacute internal levels of Mirex (0.02-0.2 ppm) 
and DDT (0.8 ppm) caused metabolic rate eleva- 
tions. Mirex concentrations 0.02 ppm and above 
inhibited the autotomy reflex. Subacute levels of 
DDT and Mirex did not affect osmotic and ionic 
regulation. The probable impact on blue crab 
populations of Mirex and DDT contamination of 
estuarine food chains was discussed. (Klein) 
W76-00333 


HISTOCHEMICAL OBSERVATIONS ON THE 
PERMEATION OF HEAVY METALS INTO 
TASTE BUDS OF GOLDFISH, 

Kyoto Univ. (Japan). Dept. of Fisheries. 

For primary bibliographic entry see Field 5A. 
W76-00334 
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Group 5C—Effects Of Pollution 


SHIFTS IN MICROBIAL GROUPS OF RIVER 
WATER UPON PASSAGE THROUGH COOL- 
ING SYSTEMS, 

Ghent Rijksuniversiteit (Belgium). Inter-Faculty 
Centre for Environmental Sanitation. 

W. Verstraete, J. P. Voets, and H. Vanstaen. 
Environmental Pollution, Vol 8, No 4, p 275-282, 
June 1975. 5 tab, 8 ref. 


Descriptors: *Heated water, *Cooling water, 
*Ecosystems, *Bacteria, Biomass, Microorgan- 
isms, Water quality, Water pollution sources, 
*Growth rates, Water pollution effects, E. coli. 
Identifiers: *Industrial cooling plants, Faecal 
streptococci. 


Three industrial cooling plants were studied for 
their possible impact on the microbiota of the cool- 
ing water. In spite of temperature increases, rang- 
ing from 5 to 10 degrees C, no drops in cell counts 
were observed. Various microbial groups includ- 
ing Escherichia coli anc faecal streptococci popu- 
lations were magnified from | to 7 times. A shift in 
dominance towards mesophilic and thermophilic 
micro-organisms was noted and a net decrease in 
sporulated versus total bacteria observed. These 
shifts seemed to result from the fact that the indus- 
trial coolers act as tubular microbial reactors, 
producing at rapid rates not only aquatic microor- 
ganisms, but also faecal bacteria. (Klein) 
W76-00335 


THE DEVELOPMENTAL STAGES OF PSEU- 
DODIAPTOMUS MARINUS SATO (COPEPODA, 
CALANOIDA) REAKED IN THE LABORATO- 
RY, 

Hiroshima Univ. (Japan). Dept. of Fisheries. 

S. Uye, and T. Onbe. 

Bulletin of the Plankton Society of Japan, Vol 21, 
No 2, p 65-76, April 1975. 75 fig, 2 tab, 11 ref. 


Descriptors: *Plankton, *Copepods, 
*Phytoplankton, *Primary productivity, *Growth 
stages, Laboratory studies, Life history studies, 
Water pollution effects. 

Identifiers: *Pseudodiaptomus marinus, *Nauplis 
growth stages, *Copepodid growth stages, 
Monochrysis lutheri, Nitzschia closterium. 


A neritic marine copepod, Pseudodiaptomus 
marinus, was reared through 3 generations in the 
laboratory with phytoplankton, Monochrysis 
lutheri and Nitzschia closterium, as diet. The 
development stages, 6 nauplius and 5 copepodid 
stages, excepting the adult, were described. This 
species was found to have the nauplius stage I, 
whereas eggs of 5 species of Pseudodiaptomus 
hatch directly into the nauplis stage II. Duration 
from hatching to the adult stage was about 23 days 
at 20 degrees C. (Klein) 

W76-00336 


TOXICITY OF A LINEAR ALKYLATE SUL- 
FONATE DETERGENT TO LARVAE OF FOUR 
SPECIES OF FRESHWATER FISH, 

National Water Quality Lab., Duluth, Minn. 

J.M. McKim, J. W. Arthur, and T. W. Thorslund. 
Bulletin of Environmental Contamination and 
Toxicology, Vol 14, No 1, p 1-7, July 1975. 1 fig, 1 
tab, 11 ref. 


Descriptors: *Organic compounds, *Detergents, 
*Sulfonates, *Pikes, *Minnows, *Linear alkylate 
sulfonates, *Water quality, *Suckers, *Toxicity, 
Water pollution sources, Growth stages, 
Methdology, Environmental effects, Laboratory 
tests, Water pollution effects. 

Identifiers: Bioaccumulation, *LC-50, Northern 
pike, Fathead minnows, White suckers, Small- 
mounth bass, Esox lucius, Catostomus commer- 
soni, Micropterus dolomieu, Pimephales 
promelas. 


The 96-hour LC-50 values for linear alkylate sul- 
fonate (LAS) were similar for all species (Esox lu- 
cius, Catostomus commersoni, Micropterus 


dolomieu, and Pimephales promelas) tested. 
Smallmouth bass were the most resistant to LAS 
detergent during the 30-day exposure, followed by 
Northern pike, fathead minnows, and white 
sucker. Water hardness was tested to determine its 
effects on LAS toxicity. (Klein) 

W76-00337 


FISH TOXICITY OF 
FENITROTHION, 

Atlantic Biological Station, St. Andrews (New 
Brunswick). 

V. Zitko, and T. D. Cunningham. 

Bulletin of Environmental Contamination and 
Toxicology, Vol 14, No 1, p 19-24, July 1975. 1 fig, 
1 tab, 9 ref. 


S-METHYL 


Descriptors: *Toxicity, *Analytical techniques, 
*Organic compounds, *Salmon, *Atlantic salmon, 
*Salmonids, *Organophosphorus pesticides, Mor- 
tality, Path of pollutants, Growth stages, Juvenile 
growth stage, *Pollutant identification, Water pol- 
lution effects. 

Identifiers: *Fenitrothion, *S-methyl fenitrothion, 
Bioaccumulation. 


The acute toxicity of S-methyl fenitrothion to ju- 
venile Atlantic salmon (Salmo salar) was equal to 
that of fenitrothion. For both compounds the 
nominal concentration below which no mortality 
occurred in 96 hours was 0.63 milligrams per liter. 
(Klein) 

W76-00338 


FLAME RETARDANT RELEASE FROM 
FABRICS DURING LAUNDERING AND THEIR 
TOXICITY TO FISH, 

Cornell Univ., Ithaca, N.Y. Pesticide Residue 
Lab. 

W.H. Gutenmann, and D. J. Lisk. 

Bulletin of Environmental Contamination and 
Toxicology, Vol 14, No 1, p 61-64, July 1975. 1 fig, 
5 ref. 


Descriptors: *Freshwater fish, *Organic com- 
pounds, *Toxicity, Textiles, Water pollution 
sources, Wastes, Environmental effects, Fish 
physiology, Water pollution effects. 

Identifiers: *Flame retardants, *Goldfish, Caras- 
sius auratus, Laundering, Anticholinesterase ac- 
tivity, Tris phosphate, THPOH, Pyrovatex CP. 


Three organophosphorus compounds (tris 
phosphate, Pyrovatex CP, and THPOH) which 
were commercially used as flame retardants for 
textiles were analyzed for anticholinesterase ac- 
tivity and toxicity to goldfish, Carassius auratus. 
Tris phosphate was the most toxic, followed by 
THPOH, then Pyrovatex CP. The environmental 
effects of laundering textiles with flame retardants 
were discussed. (Klein) 

W76-00340 


ON OCCURRENCE OF SIMILAR ORGANISMS 
TO GYMNODINIUM BREVE DAVIS IN OMURA 
BAY, (IN JAPANESE), 

Nagasaki Univ., (Japan) Faculty of Fisheries. 

For primary bibliographic entry see Field 5B. 
W76-00341 


UTILIZATION OF ALGAL ASSAYS TO ASSESS 
THE EFFECTS OF MUNICIPAL, INDUSTRIAL 
AND AGRICULTURAL WASTEWATER EF- 
FLUENTS UPON PHYTOPLANKTON PRODUC- 
TION IN THE SNAKE RIVER SYSTEM, 

Pacific Northwest Environmental Research Lab., 
Corvallis, Oreg. 

For primary bibliographic entry see Field 5A. 
W76-00342 


FATE OF TRACE METALS IN LOS ANGELES 
COUNTY WASTEWATER DISCHARGE, 
Massachusetts Inst. of Tech. Cambridge, Dept. of 
Civil Engineering. 
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For primary bibliographic entry see Field 5B. 
W76-00355 


EVALUATION OF A RECREATIONAL LAKE 
REHABILITATION PROJECT, 

Dakota State Coll., Madison. 

For primary bibliographic entry see Field 5A. 
W76-00379 


USE OF A BIOASSAY TEST IN EVALUATING 
THE TOXICITY OF DRILLING FLUID ADDI- 
TIVES ON GALVESTON BAY SHRIMP, 
Milchem Inc., Houston, Tex. 

For primary bibliographic entry see Field 5A. 
W76-00408 


BACTERICIDES USED IN DRILLING AND 
COMPLETION OPERATIONS, 

Petrolite Corp., Tretolite Div. St. Louis, Mo. 

T. J. Robichaux. 

In: Conference on Environmental Aspects of 
Chemical Use in Well-Drilling Operations, May 
21-23, 1975, Houston, Texas, 11 p, 3 tab, 4 ref. 


Descriptors: Pollution, ‘*Drilling, *Additives, 
*Toxicity, *Bactericides, Sulphur bacteria, 
Aquatic bacteria, Lethal limit, Water pollution ef- 
fects, Drilling fluids, Slurries, Muds, Clays. 


A list of typical drilling mud additives and their 
functions is given. Particularly in water base and 
low solids muds, the organic additives are subject 
to attack by microorganisms which are introduced 
into the mud with the water phase. Aerobic bac- 
teria degrade or destroy the effectiveness of addi- 
tives. To prevent this, bactericides are often added 
in preference to control by pH monitoring or con- 
trol of ionic strength. Non-cationic bactericides 
such as aldehydes and phenols are added to 
drilling muds, while packer fluids and completion 
fluids make use of quaternary amines or acetate 
salts of cocoaminés as the controlling bactericides. 
Because bactericides must be registered through 
Environmental Protection Agency procedures, a 
great deal is known about the effectiveness, treat- 
ing concentration, and health and environment 
hazards of the chemicals. The toxicity limits to 
fish and birds are listed as well as their persistency 
in the aquatic environment. The loss of these 
chemicals to the environment can be through (1) 
fluid loss to a permeable zone, (2) fluid loss to the 
target zone, (3) injection into a formation during 
fracing, (4) disposal of packer fluids and mud, and 
(5S) spills. Removal may be effected by (1) dilution, 
(2) adsorption on clay and soil, (3) deposition by 
flocculation, (4) biological decompositicn when 
sufficiently diluted, (5) chemical reaction, and (6) 
polymerization at a high pH. (Brabbeer-NWWA) 
W76-00409 


ENVIRONMENTAL EFFECTS OF DRILLING 
MUDS AND CUTTINGS, 

Shell Oil Co., Houston, Tex. 

J.P. Ray, and E. A. Shinn. 

In: Conference on Environmental Aspects of 
Chemical Use in Well-Drilling Operations, May 
21-23, 1975, Houston, Texas, 16 p. 9 fig, 2 tab, 10 
ref. 


Descriptors: Pollution, *Marine fish, *Sea water, 
*Offshore platforms, Continental shelf, Turbidity, 
Chemistry, Mud, Chromium. 
Identifiers: *Drilling rigs, 
*Drilling cuttings. 


*Ocean pollution, 


Two basic topics are discussed: (1) the concentra- 
tion of drilling mud discharge in the marine en- 
vironment near drilling rigs, and (2) the observa- 
tions of this near-rig environment by divers. 
Background values were obtained from literature 
for alkalinity, total dissolved solids, total 
suspended solids, total organic carbon and total 
chromium. These are compared with 12 samples 
taken around and within 60 yards of a drilling plat- 
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form in 245 feet of water. The samples are taken at 
the surface, midwater (120 ft) and bottom (245 ft). 
Each of the analyses varies little from the 
background except total dissolved solids which 
may be due to the analytical technique. Dilution 
curves are developed that indicate reduction of 
chromium below toxic level within 40 feet down 
current. Actual observations by divers of the rapid 
dispersion of drilling cuttings by ocean currents 
and of the abundance of marine life on and around 
the platform are documented. (Bradbeer-NWWA) 
W76-00411 


URINARY EXCRETION OF QUINALDINE BY 
CHANNEL CATFISH, 

Bureau of Sport Fisheries and Wildlife, La 
Crosse, Wis. Fish Control Lab. 

J.B. Hunn, and J. L. Allen. 

The Progressive Fish-Culturist, Vol 36, No 3, p 
157-159, July, 1974. 1 fig, 1 tab, 12 ref. 


Descriptors: *Urine, *Channel catfish, Fish 
hatcheries, Iowa, Water pollution effects, Water 
pollution sources. 

Identifiers: *Quinaldine sulfate, 
Catherization, Fish anesthetic. 


Excretion, 


The study was undertaken to determine the rate of 
renal elimination of quinaldine following exposure 
of channel catfish obtained from the National Fish 
Hatchery, Fairport, Iowa. Following catheteriza- 
tion, the fish were placed in chambers and ex- 
posed to 30 mg/l of the anesthetic for not less than 
30 minutes. Quanaldine was excreted in the urine 
of catfish following exposure to the anesthetic 
quinaldine sulfate, but the amount eliminated from 
the fish’s body via the gill and/or gut can only be 
estimated. Urinary excretion of quinaldine was 
less than 5 percent of the total body residue 
eliminated during 24 hours of withdrawal in fresh- 
water. (Battles-East Central Oklahoma State) 
W76-00439 


EFFECTS OF APPLICATION RATE IN DIRECT 
LAND DISPOSAL OF ANIMAL WASTES, 
Kansas State Univ., Manhattan. Dept. of Agrono- 


my. 
For primary bibliographic entry see Field SE. 
W76-00443 


ANIMAL WASTE IMPACT ON RECREATION 
WATERS, 

Michigan Dept. of Natural Resources, Lansing. 
Water Quality Appraisal Section. 

For primary bibliographic entry see Field 5B. 
W76-00475 


EFFECT OF NUTRIENT INPUT REDUCTION 
ON THE EUTROPHICATION OF THE MADIS- 
ON LAKES. 

Wisconsin Univ., Madison. 

For primary bibliographic entry see Field 5G. 
W76-00500 


5D. Waste Treatment Processes 


RATES OF WATER ENTRY INTO THE SUB- 
SOIL OF SEVERAL SOIL SERIES IN 
NEBRASKA, 

Nebraska Univ., Lincoln. Conservation and Sur- 
vey Div. 

D.T. Lewis. 

Research Bulletin 267, January 1975. 18 p, 3 fig, 3 
tab, 15 ref, append. 


Descriptors: *Soil disposal fields, *Percolation, 
*Sewage disposal, *Nebraska, Sewage treatment, 
Soils, Subsoil, Subsurface drainage, Waste water 
disposal, Groundwater movement, Percolating 
water, Soil water movement, Seepage, Infiltra- 
tion, On-site investigations, Permeability, Septic 
tanks, Measurement. 

Identifiers: *Percolation rates, Water entry rates. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Rates of water entry were measured for 11 soil se- 
ries representing many of the soils in parts of 
Nebraska where urban growth is most intensive. 
Rates of water entry differed among soils even 
through a large amount of variation was evident 
within the same soil series. Differences in rate 
among holes at two different depths were not con- 
sistent even through it appeared that in some soils 
the rate beneath a clay pan was greater than in the 
clay pan. Rates of water entry measured at the 
same sites in spring when the soils were near field 
capacity were not different from those determined 
during the dry season of the preceding year, in- 
dicating that the longer wetting period used was 
adequate. Statistical analysis showed a highly sig- 
nificant negative relationship between both clay 
content and bulk density and rates of water entry. 
No significant statistical relationship between 
sand content and rate of water entry in the soils 
was evident. The soils studied either contained 
very little sand or the effect was masked by the 
compact nature of the soils that contained ap- 
preciable amounts of sand. Linear regression coef- 
ficients were found to be highly significant when 
clay content or bulk density were compared with 
rate of water entry and prediction equations were 
calculated. A summary of the use of rate of water 
entry or percolation test data to plan the size of an 
absorbing field for a septic tank was presented. 
(Sims-ISWS) 

W76-00008 


SIMULTANEOUS TRANSPORT OF WATER 
AND ADSORBED SOLUTES THROUGH SOIL 
UNDER TRANSIENT FLOW CONDITIONS, 
Oklahoma State Univ., Stillwater. Dept. of 
Agronomy. 

For primary bibliographic entry see Field 2G. 
W76-00032 


ON THE COMPOSTING OF WASTES FROM 
THE PULP AND PAPER INDUSTRY (UEBER 
DIE VERKOMPOSTIERUNG VON ABFAELLEN 
DER ZELLSTOFF UND PAPIERINDUSTRIE), 
For primary bibliographic entry see Field SE. 
W76-00038 


ION FLOTATION FOR COLOR REMOVAL 
FROM KRAFT MILL EFFLUENT, 

British Columbia Univ., Vancouver. 

D. W. Herschmiller, and R. M. R. Branion. 

In: Proceedings of the 28th Industrial Waste Con- 
ference, Purdue University, May 1-3, 1973. p 224- 
233, 16 fig, 14 ref. ; 


Descriptors: *Pulp wastes, *Flotation, *Color, 
*Waste water treatment, Wastes, Industrial 
wastes, Water pollution sources, Surfactants, 
Biochemical oxygen demand, Operating costs, 
Treatment facilities, Waste treatment, Water pol- 
lution treatment, Water quality control, Electric 
power demznd, Costs, Economics, Ion transport, 
Sludge. . 
Identifiers: Kraft mills, Grenoble(France) 
recovery process, Chemical recovery. 


A proposed ion flotation treatment for the purifi- 
cation of bleached kraft mill effluents is outlined. 
The process has been adapted from the Grenoble 
recovery process and utilizes chemicals available 
in the kraft cooking liquor cycle. In a limited 
number of tests, with nothing added to dissolve 
the surfactant, 5-day BOD removal varied 
between 18 and 30%, apparently as a result of both 
the natural surfactants and the ion flotation 
process. Although relatively costly, such a process 
can be readily used on dilute waste water streams; 
power and recovery tankage requirements are 
relatively’ small, and sludge accumulation is 
eliminated. (Sykes-IPC) 

W76-00041 
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DESIGN FOR JOINT TREATMENT OF MU- 
NICIPAL AND PAPER MILL WASTE AT 
LYNCHBURG, VIRGINIA, 

Wiley and Wilson, Inc., Lynchburg. 

W. H. Clingenpeel, and M. K. Jones. 

In: Proceedings of the 28th Industrial Waste Con- 
ference, Purdue University, May 1-3, 1973. p 109- 
116, 2 fig, 6 ref, 1 tab. 


Descriptors: *Pulp wastes, *Municipal wastes, 
*Treatment facilities, *Waste water treatment, 
Water pollution sources, Industrial wastes, 
Wastes, Waste treatment, Water pollution control, 
Water quality control, Sludge disposal, * Virginia, 
Mulching, Landfills. 

Identifiers: Lynchburg(Virginia), 
Waste paper. 


Board mills, 


Waste treatment facilities designed for joint treat- 
ment of effluent from the Mead Corporation pulp 
and paperboard mill and municipal wastes from 
the city of Lynchburg, Virginia, are described. 
The domestic and industrial wastes enter the plant 
through separate interceptors. The industrial 
waste receives primary settling before being com- 
bined with the domestic waste at the effluent end 
of the grit chambers. Sludges are disposed of as 
landfill, although they could possibly be used as 
mulch materials or soil conditioners in the future. 
(Sykes-IPC) 

W76-00042 


EFFECT OF BARK ADDITION UPON THE DE- 
WATERING PROPERTIES OF BIOLOGICAL 
SLUDGES, 

National Council of the Paper Industry for Air and 
Stream Improvement, Inc., Kalamazoo, Mich. 
Central-Lake States Regional Center. 

D. W. Marshall, and W. J. Gillespie. 

In: Proceedings of the 28th Industrial Waste Con- 
ference, Purdue University, May 1-3, 1973. p 755- 
764, 7 fig, 13 ref, 2 tab. 


Descriptors: *Sludge treatment, *Dewatering, 
*Bark, Water pollution sources, Wastes, Industri- 
al wastes, Sludge, Hardwood, Softwood, Wood 
wastes, Particle size, Waste treatment, Biological 
treatment. 


The effect of added bark particle size distribution 
on the dewatering properties of waste hydrous 
sludge-bark mixtures was investigated. Also, the 
conditioning properties of hardwood vs. softwood 
barks, as well as the magnitude of bark addition 
required for optimum dewatering results were ex- 
amined. It was determined that the optimum con- 
ditioning of biological sludges required size range 
selection of bark within a range of 20 to 40 mesh. 
Net solids loading rates increased linearly with 
bark addition. However, solids retention increased 
as the uniformity of particle sizes constituting the 
bark supplement decreased. In this study, hard- 
wood bark was found unsuitable for the condition- 
ing of biological sludges, and it had a detrimental 
effect on the superior softwood when the two 
were combined. (Sykes-IPC) 

W76-00043 


COMPARATIVE STUDY OF THERMAL 
TECHNIQUES FOR SECONDARY SLUDGE 
CONDITIONING, 

National Council of the Paper Industry for Air and 
Stream Improvement, Inc., Kalamazoo, Mich. 
Central-Lake States Regional Center. 

D. W. Marshall, and W. J. Gillespie. 

In: Proceedings of the 29th Industrial Waste Con- 
ference, Purdue University, May 7-9, 1974. p 589- 
596, 7 fig, 17 ref, 1 tab. 


Descriptors: *Sludge treatment, *Heat treatment, 
*Pulp wastes, Temperature, Wastes, Industrial 
wastes, Water pollution sources, Waste treatment, 
Solid wastes, Oxidation, Hydrolysis, Biochemical 
oxygen demand, Nitrogen, Sludge. 

Identifiers: *Kraft mills, *NSSC pulp mills. 








Oxidative thermal conditioning of sludge from an 
integrated bleached kraft mill with supplemental 
neutral sulfite semichemical pulp production was 
evaluated at temperatures ranging from 300 to 
500F. For nonoxidative conditioning the tempera- 
ture range was extended to 600F. Reaction time at 
given temperatures was varied from zero to 40 
minutes. Experimental analyses indicate that 
available hermal conditioning processes, whether 
nonoxidative or otherwise, are capable of effect- 
ing equivalent degrees of sludge conditioning 
which, for a given sludge, is dependent upon the 
volume of solids hydrolyzed. The capacity of ther- 
mal conditioning processes to hydrolyze sludge 
solids is primarily a function of temperature. Heat 
treatment liquors associated with oxidative and 
nonoxidative conditioning processes contain BOD 
concentrations of comparable magnitude, and 
those generated in these tests contained nitrogen 
concentrations up to 50% greater than that 
required for their biological treatment. (Sykes- 
IPC) 

W76-00046 


A STATISTICAL DOCUMENTATION OF THE 
PERFORMANCE OF ACTIVATED SLUDGE 
AND AERATED’ STABILIZATION’ BASIN 
SYSTEMS OPERATING IN THE PAPER INDUS- 
TRY, 

National Council of the Paper Industry for Air and 
Stream Improvement, Inc., Kalamazoo, Mich. 
Central-Lake States Regional Center. 

J.J. McKeown, D. B. Buckley, and I. Gellman. 

In: Proceedings of the 29th Industrial Waste Con- 
ference, Purdue University, May 7-9, 1974 p 1091- 
1110. 8 fig, 5 ref, 10 tab. 


Descriptors: *Pulp wastes, *Activated sludge, 
*Treatment facilities, *Aerated lagoons, *Waste 
water treatment, Wastes, Industrial wastes, Waste 
treatment, Water pollution sources, Performance, 
Pulp and paper industry, Temperature, Biological 
treatment, Water purification, Statistics. 


The effluent quality released from 53 biological 
systems treating 12 categories of pulp and paper 
production wastes is summarized. A review of ex- 
isting field data is made to develop a temperature 
relationship for systems which reflect climatic 
response. It is suggested that the performance of 
biological treatment systems must be examined 
using the appropriate time scale for characterizing 
effluent performance and variability. (Sykes-IPC) 

W76-00047 


PHYSICAL-CHEMICAL AND BIOLOGICAL 
TREATABILITY INVESTIGATIONS AND 
PROCESS DESIGN FOR A TALL OIL WASTE 
WATER, 

Associated Water and Air Resources Engineers, 
Inc., Nashville, Tenn. 

C. E. Adams, and F. G. Ziegler. 

In: Proceedings of the 29th Industrial Waste Con- 
ference, Purdue University, May 7-9, 1974, p 923- 
944. 23 fig, 5 ref, 12 tab. 


Descriptors: *Waste water treatment, *Treatment 
facilities, *Aerated lagoons, *Design criteria, 
Wastes, Industrial wastes, Water pollution 
sources, Biological treatment, Biochemical ox- 
ygen demand, Sludge, Settling basins, Capital 
costs, Operating costs, Costs, Waste treatment, 
Water pollution control, Chemical wastes. 
Identifiers: *Tall oil, *Rosin fatty acids. 


Waste water from a mill located in the southeast- 
ern United States which produces fatty acids, 
pitch rosin, and acid-refined and distallation- 
refined tall oil is characterized; and the results of 
treatability investigations are presented. The two- 
phase investigation consisted of an examination of 
physical-chemical methods required to remove 
oily and emulsified materials from solution, fol- 
lowed by biological studies on the actual effluent 
from the ee ent plant so that the in- 
fluent to the biological system would be represen- 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D— Waste Treatment Processes 


tative of full-scale performance. The physical- 
chemical treatment consisted of pH adjustment 
and chemical addition to break the emulsion and 
form a coagulated sludge which was removed by 
gravity sedimentation. The biological treatment 
system was designed for a maximum BOD 
discharge of 40 Ib/day (Approximately 0.24 Ib/ton 
of tall oil). The aerated lagoon is followed by a 3- 
day settling basin designed to accumulate sludge 
produced within the aerated lagoon for a period of 
5 years. Cost estimates (Capital and operating) are 
included. (Sykes-IPC) 

W76-00049 


THE RECYCLING OF KRAFT BLEACH 
WASTES, 

Montana State Univ., Dept. of Civil Engineering. 
R. L. Sanks. : 

Journal Water Pollution Control Federation, Vol 
47, No 7, p 1924-1932, July, 1975. 1 fig, 12 ref, 8 
tab. 


Descriptors: *Bleaching wastes, *Recycling, *Ion 
exchange, *Waste water treatment, Color, Resins, 
Activated carbon, Water reuse, Water pollution 
sources, Wastes, Industrial wastes, Waste treat- 
ment, Pulp wastes, Costs, Labor, Chemicals, 
Maintenance, Effluents, Carbon, Separation 
techniques, Water purification, Water quality con- 
trol, Water pollution treatment, Water conserva- 
tion, Industrial water. 

Identifiers: *Kraft mills. 


Twenty resins and seven activated carbons were 
evaluated for the removal of color and minerals 
from a kraft bleach plant effluent. The best resins 
were generally equal to the best carbons for 
decolorization. Single-stage ion-exchange with 
starvation regeneration produced reusable water 
that was adequate for unbleached pulping. Two- 
Stage ion-exchange produced reusable water 
adequate for bieached pulping. The cost including 
amortization over 10 years at 9% interest, labor, 
chemicals, and maintenance varied from 
$0.42/1000 gal ($0.11/cu m) to $1.38/1000 gal 
($0.36/cu m) of product depending on the assump- 
tions. Ion-exchange thus seems to be competitive 
with other processes. (Witt-IPC) 

W76-00051 


WASTE TREATMENT VARIABLES 
KRAFT MILLS, 

Paper Industry Engineers, Inc., Atlanta, Ga. 
V.B. Bodenheimer. 

Southern Pulp and Paper Manufacturer, Vol 38, 
No 7, p 29-32, July, 1975. 2 fig, 2 ref, 4 tab. 


FOR 


Descriptors: *Pulp wastes, *Aerated lagoons, 
*Activated sludge, *Waste water treatment, 
Biochemical oxygen demand, Temperature, Re- 
tention, Time, Depth, Lagoons, Oxidation 
lagoons, Wastes, Waste treatment, Industrial 
wastes, Water pollution sources, Suspended 
solids, Sulfite liquors, Water pollution treatment, 
Water quality control, Operations, Design, Con- 
trol, Treatment facilities, Biologica! treatment, 
Aeration. 

Identifiers: *Kraft mills, *NSSC pulp mills. 


Important parameters affecting the operation of 
naturally and artifically aerated lagoons and con- 
ventional and oxygen-aided activated sludge 
systems treating kraft mill and kraft/neutral sulfite 
semichemical mill wastes are defined. Formulas 
are given showing the effects of initial BOD, tem- 
perature, time (retention time in days), and depth 
on the final BOD of effluent treated in naturally 
and artifically aerated lagoons. In the activated 
sludge treatment systems, final BOD of the treated 
effluent depends on the initial BOD, mixed liquor 
suspended solids (suspended solids concentration 
after mixing of influent waste and recycled 
sludge), temperature, and a time factor (roughly 
equivalent to the total aeration time in days). The 
formulas are of value for waste treatment system 
design and control purposes. Suspended solids 
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removal is an area that needs more study. The best 
consensus is that the standard for pended 
solids for bleached kraft pulp is 5.5 lb/ton. Treat- 
ment systems meeting this standard are natural 
lagoons or low-rate aerated systems having at least 
26 days total retention time. The advantages and 
disadvantages of naturally and artificially aerated 
lagoons and conventional activated sludge treat- 
ment are listed. (Witt-IPC) 

W76-00052 





CHANGES IN RECIRCULATED WATER IN A 
PAPER MACHINE OVER A SIX DAY PERIOD 
(VERAENDERUNGEN IM KREISLAUFWASSER 


EINER PAPIERMASCHINE WAEHREND 
EINER 6 TAGE-BETRIEBSPERIODE), 

Institut Papiertechnische Stiftung, Munich 
(Germany). 


J. Weigl, and M. Baumeister. 

English translation of Wochenblatt fur Papier- 
fabrikation, Vol 103, No 11/12, p 425-428, June 30, 
1975. 9 fig, 9 ref, 1 tab. 


Descriptors: *Recirculated water, *Water reuse, 
*Industrial water, *Pulp and paper industry, 
Recycling, Water, Sulfates, Ions, Bacteria, Elec- 
trolytes, Flocculation, Water pollution control, 
Water quality, Foreign countries, Aluminum, 
Water conservation, Europe. 

Identifiers: *Paper machine, Aluminum sulfate, 
Polyethylenimine, Retention aids, Germany. 


The changes in the water of a partly closed circula- 
tion system on a paper machine at Munchen- 
Dachauer Papierfabriken Heinrich Nicolaus 
GmbH (Germany) were studied. There was an in- 
crease in sulfate ion concentration during opera- 
tion, but there was no aluminum ion in the ef- 
fluent. This indicates that the aluminum sulfate 
added to polyethylenimine as a retention aid forms 
a complex which is practically quantitatively 
retained. The bacterial count decreased steadily, 
probably due to flocculation by the increasing 
electrolyte concentration. (Ward-IPC) 

W76-00053 


CONSIDERATIONS REGARDING OPERATION 
OF PAPER MILLS WITHOUT EFFLUENTS 
(GEDANKEN ZUM ABWASSERLOSEN 
BETRIEV VON PAPIERFABRIKEN), 

Soehne (Julius Schulte) K. G., Duesseldorf-Bilk 
(Germany). 

D. Pothmann. 

Wochenblatt fur Papierfabrikation, Vol 103, No 
11/12, p 382-383, June 30, 1975. 2 fig, 3 ref. 


Descriptors: *Pulp and paper industry, *Water 
reuse, Salts, Anaerobic conditions, Sulfates, 
Hydrogen sulfide, Corrosion, Recycling, Water 
pollution control, Industrial water, Water conser- 
vation, Effluents, Recirculated water, *Waste 
water treatment. 

Identifiers: Paper machines. 


Simple calculations show that complete closure of 
the water cycle in the paper mill will lead to salt ac- 
cumulation in the water. Moreover, anaerobic 
breakdown of sulfates can lead to formation of 
corrosive hydrogen sulfide. These problems can 
be avoided by not closing the cycle completely. In- 
stead of freshwater, biologically purified outside 
effluents may be added to such a system. (Ward- 
IPC) 

W76-00056 


SLUDGE DEWATERING IN EFFLUENT PU- 
RIFICATION PLANTS OF THE PULP AND 
PAPER INDUSTRY WITH SPECIAL 
REFERENCE TO THE TWIN-BELT PRESS 
(SCHLAMMENTWAESSERUNG IN ABWAS- 
SERREINIGUNGS- ANLAGEN DER ZELL- 
STOFF-UND PAPIERINDUSTRIE UNTER 
BESONDERER BERUECKSICHTIGUNG DER 
DOPPELSIEBPRESSE), 

Maschinenfabrik Andritz, A. G. Graz, (Austria). 
F. Wultsch, and J. Bauer. 
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Wochenblatt fur Papierfabrikation, Vol 103, No 
11/12, p 429-432, 434-436, June 30, 1975. 16 fig, 6 
ref, 1 tab. 


Descriptors: *Sludge treatment, *Dewatering, 
*Equipment, *Filters, Energy, Costs, Wastes, In- 
dustrial wastes, Water pollution sources, Waste 
treatment, Waste water treatment, Treatment 
facilities, Operation and maintenance. 

Identifiers: Vacuum filters, Filter presses, Cen- 
trifuge, Twin-beit press, Presses. 


An analysis of the principles of sludge dewatering 
is followed by a comparison of the mechanism, 
energy consumption, and costs of four types of 
operation--vacuum filter, filter press, centrifuge, 
and twin-belt press. The last named equipment is 
then described and discussed in some detail. 
(Ward-IPC) 

W76-00057 


CHEMISTRY OF WATER SUPPLY, TREAT- 
MENT, AND DISTRIBUTION, 

Ohio State Univ., Columbus. Water Resources 
Center. 

For primary bibliographic entry see Field 5F. 
W76-00102 


REMOVAL OF CADMIUM FROM WATERS 
AND WASTES BY SORPTION ON HYDROUS 
METAL OXIDES FOR WATER TREATMENT, 
Monroe County Community Coll., Mich. 

H. S. Posselt, and W. J. Weber, Jr. 

In: American Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 89-108. 6 
fig, 14 ref. 


Descriptors: *Waste water treatment, *Cadmium, 
*Sorption, *Water treatment, Aluminum, Iron ox- 
ides, Manganese, Metals, Water quality control, 
Water pollution sources, Water pollution control, 
Water purification, Pollutants. 


The sorption behavior of hydrous oxides of 
AK(IID, Fe(III), and Mn(IV) toward trace amounts 
of cadmium was examined over a wide range of 
conditions. The uptake of cadmium on the sor- 
bents can be described by the Langmuir sorption 
equation. Sorption rates on highly dispersed ox- 
ides are extremely rapid, with equilibrium occur- 
ring in less than 10 minutes. Both the limiting sorp- 
tion capacity and adsorption affinity for cadmium 
increased beyond the pH of zero point of charge 
(ZPC). Hydrous manganese dioxide, prepared by 
reduction of permanganate, was superior to the Al 
and Fe hydrous oxides. The practical range for 
AI(III) salts is limited due to the formation of alu- 
minate ion and a relatively high ZPC for insoluble 
Al hydrolysis products. The sorption of cadmium 
exhibits a small dependence on ionic strength. 
Competitive effects from uptake of calcium or 
from chloride complexation are also weak. These 
findings suggest that sorption on hydrous oxides 
of Mn(IV) and Fe(III) is a feasible approach for 
removing cadmium from water and waste waters. 
(See also W76-00102) (Witt-IPC) 

W76-00107 


CHEMISTRY OF SULFUR SPECIES AND 
THEIR REMOVAL FROM WATER SUPPLY, 
University of Southern California, Los Angeles. 
Environmental Engineéring Program. 

For primary bibliographic entry see Field 5F. 
W76-00108 


CHEMICAL FORMS OF ARSENIC IN WATER 
SUPPLIES AND THEIR REMOVAL, 

Johns Hopkins Univ., Baltimore, Md. Dept. of 
Geography and Environmental Engineering. 

For primary bibliographic entry see Field 5F. 
W76-00109 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


EFFECT OF ALUMINUM(III) HYDROLYSIS ON 
ALUM COAGULATION, 

Ohio State Univ., Columbus. Water Resources 
Center. 

For primary bibliographic entry see Field 5F. 
W76-00110 


MODEL SAND FILTERS FOR THE REMOVAL 
OF COLLOIDAL MANGANESE OXIDES USING 
SELECTED CATIONS AS FILTER AIDS, 

Wyoming Univ., Laramie. Dept. of Civil Engineer- 


’ ing. 


For primary bibliographic entry see Field SF. 
W76-00111 


INFLUENCE OF SURFACE OXIDES ON AD- 
SORPTION AND CATALYSIS WITH AC- 
TIVATED CARBON, 

Maryland Univ., College Park. Dept: of Civil En- 
gineering. 

C. Ishizaki, and J. T. Cookson, Jr. 

In: American Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 201-231. 10 
fig, 34 ref, 13 tab. 


Descriptors: *Organic compounds, *Waste water 
treatment, *Activated carbon, *Adsorption, Ox- 
ides, Separation techniques, Oxygen, Water pollu- 
tion sources, Carbon, Water treatment, Water 
quality control, Oxidation, Catalysis. 

Identifiers: Methylation, Ammonium persulfate, 
Outgassing, Butyl mercaptan, Butyl disulfide, 
Decane, p-Hydroxybenzaldehyde, Filtrasorb 200 
carbon. 


The surface of Filtrasorb 200 activated carbon was 
modified by chemical and physical treatments, in- 
cluding methylation, oxidation with aqueous solu- 
tion of ammonium persulfate, vacuum outgassing, 
and dry oxidation with oxygen, and the adsorption 
capabilities of the carbons for butyl mercaptan, 
butyl disulfide, decane, and p-hydroxybenzal- 
dehyde were determined and compared to those of 
untreated Filtrasorb for the same organic com- 
pounds. The adsorption capacities of the untreated 
and modified carbons were nearly the same. The 
minor differences (10%) noted were due to 
preferential adsorption of water by the carbon. 
Acidic surface oxides on the carbon reduced the 
affinity of aromatic adsorbates but not the rate of 
adsorption. (See also W76-00102) (Witt-IPC) 
W76-00112 


ACTIVE CARBON: DECHLORINATION AND 
THE ADSORPTION OF ORGANIC COM- 
POUNDS, ' 

Illinois Univ., Urbana. Dept. of Civil Engineering. 
V.L. Snoeyink, H. T. Lai, J. H. Johnson, and J. F. 
Young. 

In: American Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 233-252. 5 
fig, 22 ref. 


Descriptors: *Waste water treatment, *Activated 


carbon, *Chlorination, *Organic compounds, 
*Adsorption, Separation techniques, Phenols, 
Carbon, Oxides, Chlorine, Water treatment, 


Water purification, Water quality control, Water 
pollution sources, Disinfection. 

Identifiers: p-Nitrophenol, Filtrasorb 400 carbon, 
Sodium hypochlorite. 


Following reaction of Filtrasorb 400 activated car- 
bon with NaOCl and determination of residual 
chlorine, the carbon was analyzed for its content 
of surface oxides and its adsorption capacity of p- 
nitrophenol and phenol after no further treatment, 
washing, drying, or drying plus outgassing. A 
definite relationship was found between the buil- 
dup of acidic surface oxides and the degree of 
treatmegt with free chlorine. The surface has a 
maximum level of oxides that it can accomodate, 
but many of the oxides or oxygen-ccntaining reac- 
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tion products are volatile. The adsorption capacity 
of carbon for p-nitrophenol and phenol was 
decreased by repeated cycles of treatment with 
free chlorine and drying after each cycle. The 
presence of fixed oxides reduced the adsorption 
capacity. (See also W76-00102) (Witt-IPC) 
W76-00113 


INTERACTIONS OF AQUEOUS CHLORINE 
WITH ACTIVATED CARBON, 

Delaware Univ., Newark. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field SF. 
W76-00114 


EFFECTIVENESS OF HYPOCHLOROUS ACID 
AND HYPOCHLORITE ION IN DESTRUCTION 
OF VIRUSES AND BACTERIA, 

Cincinnati Univ., Ohio. Dept. of Civil and En- 
vironmental Engineering. 

For primary bibliographic entry see Field SF. 
W76-00117 


KINETICS OF VIRAL INACTIVATION BY 
BROMINE, 

National Inst., for Occupation Safety and Health, 
Cincinnati, Ohio. 

For primary bibliographic entry see Field 5F. 
W76-00118 


INACTIVATION OF VIRUSES AND BACTERIA 
BY OZONE, 

Hadassah Medical School, Jerusalem (Israel). En- 
vironmental Health Lab. 

For primary bibliographic entry see Field 5F. 
W76-00119 


INVESTIGATIONS ON THE CONDITIONS FOR 
WET AIR OXIDATION OF COLLAGEN AND 
TALLOW AS MAIN COMPONENTS OF TAN- 
NERY WASTE, (IN JAPANESE), 

Yamazaki Chemical Lab., Yoshii (Japan). 

K. Shirai, and H. Okamura. 

Hikaku Kagaku, (Leather Chemical), Vol 21, No 
1, p 10-17, June, 1975. 7 fig, 3 tab, 6 ref. 


Descriptors: *Industrial wastes, *Waste water 
treatment, *Tannery wastes, Foreign research, 
Chemical oxygen demand, Suspended solids, 
Coagulation, Activated sludge. 

Identifiers: *Wet-air oxidation, Collagen, Tallow. 


The high concentrations of chemical oxygen de- 
mand (COD) and suspended solids (SS) in tannery 
wastes make it impossible to achieve an accepta- 
ble level of pollution by conventional techniques 
utilizing coagulating agents and activated sludge. 
The wet air oxidation process, which has proven 
successful for purifying domestic wastes, is 
generally considered to decompose all organic 
solid wastes to a clear solution by means of high 
temperature and high pressure oxygen. This 
process is expected to be suitable for the treatment 
of tannery wastes. The reaction conditions for wet 
air oxidation of collagen and tallow, the main com- 
ponents of tannery wastes, were investigated. An 
aqueous suspension of collagen and tallow, con- 
taining 20 g/liter COD, was reacted with air at a 
pressure of 50-110 kg/sq cm and a temperature of 
105-300 C. The COD content of the substrate 
decreased to 10-20 percent at its lowest level 
(Based on the charged COD) after being subjected 
for sixty minutes to a reaction temperature higher 
than 180 C. When acidic reaction medium was 
used in place of pure water and a larger quantity of 
substrate was charged, a higher rate of COD 
removal was attained. Although complete degrada- 
tion of collagen and tallow can not be achieved by 
wet air oxidation alone, this process is a suitable 
method for the preliminary treatment of tannery 
waste prior to conventional coagulation. (Orr- 
IRL 


) 
W76-00121 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


EFFECT OF THE INORGANIC COAGULANT 
FOR THE DYEING WASTE WATER TREAT- 
MENT WITH OZONE, (IN JAPANESE), 

K. Yasutome, T. Takiguchi, S. Shimizu, S. 
Nakano, and A. Sato. 

Kogai, (Pollution Control) Vol 10, No 4, p 20-27, 
July, 1975. 6 fig, 2 tab, 3 ref. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Dyes, *Textiles, *Ozone, Emulsions, 
Oily water, Turbidity, Color, Sludge. 

Identifiers: Oil/water emulsions. 


Oil/water emulsions are frequently used in the oil- 
ing process of fiber dyeing. These emulsions 
produce high values of COD, BOD, and n-hexane 
extractables in the waste water which in turn in- 
crease the turbidity. Various types of dyeing waste 
water were subjected to treatment by ozone with 
an inorganic coagulant, and the removal of the 
emulsion was determined. The process was capa- 
ble of removing around 100 percent of the oil 
emulsion and colored organic compounds. The 
volume of sludge formed was one-third to one-half 
of the normal volume. (Orr-FIRL) 

W76-00122 


POLLUTION FROM TANNING INDUSTRY, 
Regional Engineering Coll., Tiruchirapalli (India). 
S. Shanmugasundaram, and V. Pachaiyappan. 
Chemical Age of India, Vol 26, No 5, p 368-374, 
May, 1975. 3 fig, 5 tab, 19 ref. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Tannery wastes, Biological treatment, 
Sedimentation, Lagoons, Chemical precipitation, 
Trickling filters, Activated sludge, Ion exchange, 
Chlorination. 

Identifiers: Chemical treatment, Physical treat- 
ment, *India. 


The annual production of skins in India is esti- 
mated to be 15.86 million pieces. Leather manufac- 
turing includes pre-tanning, tanning and post- 
tanning operations. The general methods used for 
the treatment of tannery wastes fall into four clas- 
sifications: separation and removal; alteration; 
combination; and, elimination. The methods can 
be further divided into either physical, chemical, 
or biological treatment methods. Physical treat- 
ment methods include simple sedimentation, sedi- 
mentation with controlled pH, and lagooning. 
Chemical treatment methods include treatment 
with ferric chloride or alum, flue gas and lime 
treatment, ion exchange processes, chlorination, 
and adsorption on activated charcoal. Biological 
methods are trickling filtration and activated 
sludge treatment as well as various low cost 
methods. The low cost methods are non- 
mechanized methods, such as oxidation ponds and 
anaerobic lagoons, and mechanical methods, such 
as oxidation ditches and aerated lagoons. Five 
process combinations employing low cost methods 
were studied. Simple settling of the tannery ef- 
fluent in settling tanks for 8 hours produced a per- 
cent reduction in BOD, COD, and suspended 
solids of about 43, 42, and 82, respectively. Tan- 
nery effluents in India should be treated by simple 
settling for 8 hours followed by lagooning or 
biological or chemical treatment depending on the 
land availability and cost of treatment. (Orr-FIRL) 
W76-00123 


REMOVAL OF OILS FROM WASTE WATERS 
(OCHISTKA STOCHNYKH VOD OT MASEL), 
V.M. Kagasovk, E. K. Derysheva, I. V. Pimenov, 
N.D. Khlebnidov, and N. D. Pavlyuk. 

Koks i Khimiya, No 6, p 36-38, 1975. 3 tab. 


Descriptors: *Waste water treatment, *Industrial 
wastes, Oil wastes, Phenols, Coagulation, Pre- 
treatment, Flotation, Sedimentation. 

Identifiers: Cokery effluents, Ferrous sulfate, 
Orthophosphoric acid. 


An improved method for the removal of oils from 
phenolic waste waters generated in cokeries is 
described. It involves settling and subsequent 
flotation. The waste water is pre-treated with fer- 
rous sulfate to facilitate the coagulation of col- 
loidal oil particles. Ferrous sulfate is added at a 
concentration of 30-70 mg/liter. Orthophosphoric 
acid is added to prevent the oxidation of bivalent 
iron into the trivalent form. Up to a 50 percent 
reduction can be achieved in the residual oil con- 
tent. (Takacs-FIRL) 

W76-00124 


TREATMENT OF DYEING WASTE WATER 
WITH ACTIVATED CARBON (KASSEITAN 
KYUCHAKU HO NI YORU SENSHOKU HAISUI 
SHOR), 

H. Tatsumoto. 

Yosui to Haisui, (Jour. of Water and Waste), Vol 
17, No 8, p 997-1001, August, 1975. 6 fig, 5 tab, 20 
ref. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Dyes, *Textiles, *Activated carbon, Sur- 
factants, Biochemical oxygen demand, Chemical 
oxygen demand, Chemical precipitation. 
Identifiers: Basic dyes, Disperse dyes, Sulfide 
dyes, Acidic dyes. 


Activated carbon adsorption for the treatment of 
dyeing waste water is reviewed. The adsorptivity 
of dyes depends on the type of activated carbon 
employed, chemical structure of the dyes, solution 
pH, solution temperature, contacting method of 
solution with activated carbon, and composition of 
the waste water. Basic dyes such as Malachite 
Green and Rhodamin B are adsorbed well by most 
activated carbons, while the adsorption of sulfide 
dyes such as Sulfur Black BRX is poor. The ad- 
sorption of acidic and basic dyes by fabric is 60 to 
80 percent, but that of sulfide dyes is less, there- 
fore sulfide dyes tend to appear in higher concen- 
trations in the waste water. The removal of 
disperse dyes from waste water by either carbon 
adsorption or coagulation precipitation is not ef- 
fective; each method provides only 70 to 80 per- 
cent removal efficiency. If the two methods are 
used successively, 90 to 95 percent of disperse 
dyes can be removed from water. Surfactants con- 
tained in all dyes produce high BOD and COD 
values in the waste water. Activated carbon is the 
most effective method for the removal of surfac- 
tants from the waste water. (Katayama-FIRL) 
W76-00125 


DETERMINATION OF THE POSSIBILITY OF 
THE BIOLOGICAL TREATMENT OF WASTE- 
WATERS GENERATED IN PETROLEUM 
REFINERIES. PART V. DEGRADATION OF 
NAPHTHENIC ACIDS AND SULFONIC ACIDS 
(DETERMINAREA TRATABILITATII 
BIOLOGICE A APELOR REZIDUALE DIN 
RAFINARIILE DE PETROL. V. DEGRADAREA 
ACIZILOR NAFTENICI SI A ACIZILOR SUL- 
FONICI). 

V.I. Pop, and S. I. lonescu-Homoriceanu. 

Revista de Chimie, Vol 26, No 3, p 241-243, 
March, 1975. 3 fig, 21 ref. 


Descriptors: *Waste water treatment, *Industrial 


wastes, ‘*Oil industry, Activated sludge, 
Biodegradation, Microorganisms, *Biological 
treatment. 


Identifiers: Naphthenic acids, Sulfonic acids, 
Petroleum refineries. 


Experimental studies were conducted on the 
biodegradation of residual waters from oil refine- 
ries by activated sludge in the presence of 
naphthenic and sulfonic acids. Naphthenic and 
sulfonic acids are constant constituents of waste 
water generated in petroleum refineries. The ex- 
perimental installation was a continuous two-level 
process utilizing completely mixed activated 
sludge. The activated sludge was obtained from 
domestic sewage sludge. By using a biological 
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sludge adapted to naphthenic acids, it was possible 
to achieve 97 percent biodegradation after 6 hours 
of treatment. The sulfonic acids had no toxic ef- 
fects on the biological system, but reduced the ox- 
ygen transfer and were only partially degraded, 
thus increasing the oxygen demand of the treated 
effluent. Addition of a second respiration sub- 
strate, lactose, increased the biodegradation. 
Since there are specific bacteria which are capable 
of degrading naphthenic acids, these specific spe- 
cialized microbial populations should be used. 
Naphthenic acids are used as the growth substrate 
by these microorganisms. There is no universal ac- 
tivated sludge that can be used for the treatment of 
refinery wastes containing naphthenic acids. 
(FIRL) 

W76-00126 


OIL POLLUTION OF THE SEA AND THE 
PETROLEUM INDUSTRY (VERTIDOS AL MAR 
EN LA INDUSTRIA DEL PETROLEO), 

For primary bibliographic entry see Field 5G. 
W76-00127 


BIOLOGICAL TREATMENT OF WASTE- 
WATERS IN A CARDBOARD MANUFACTUR- 
ING PLANT (TRATTAMENTO BIOLOGICO 
DELLE ACQUE DI SCARICO DI UN CAR- 
TONIFICIO), 

V. Scarlata, and E. Porrozzi. 

Cellulose e Carta, Vol 26, No 4, p 29-38, April, 
1975. 4 fig, 2 tab, 18 ref. 


Descriptors: *Waste water treatment, *Industrial 
wastes, Pulp and paper industry, *Pilot plants, 
*Activated sludge, *Oxidation, *Biological treat- 
ment, Dyes, Nutrients, Biochemical oxygen de- 
mand, Chemical oxygen demand, Costs, *Pulp 
water, *Treatment facilities. 
Identifiers: Total oxidation, 
treatment, Inks. 


Physico-chemical 


A comparative study was made of two waste water 
treatment pilot plants, one utilizing activated 
sludge, the other a total oxidation plant, in purify- 
ing the effluents from a corrugated cardboard box 
factory. The principal pollution problems come 
from the gluing and printing stages of production. 
The dyes and inks used in the latter stage were 
found to have a toxic effect on the microflora of 
the biotreatment plant and were therefore kept 
separate for testing purposes. In addition, 
phosphorus, nitrogen and alum had to be added as 
nutrients. The activated sludge plant, operated 
under these conditions, eliminated 92.6 percent of 
the BOD and 88.4 percent of the COD from the in- 
flow in 2.5 hours, while the total oxidation system 
eliminated 96.2 percent BOD in 24 hours. Although 
it seemed preferable in many ways to use total ox- 
idation because of greater structural simplicity and 
lower operating costs, the choice eventually was 
the bio-treatment plant (Which is now being used) 
because it occupies about one fifth the space. A 
physico-chemical purification plant is used in con- 
junction with the activated sludge in order to treat 
the dyes used in printing. (Morrow-FIRL) 
W76-00128 


SLUDGE DEHYDRATION IN WASTEWATER 
TREATMENT PLANTS OF THE PULP AND 
PAPER INDUSTRY WITH SPECIAL REGARD 
TO THE DOUBLE FILTER PRESS 
(SCHLAMMENTWAESSERUNG IN ABWAS- 
SERREINIGUNGSANLAGEN DER ZELLSTOFF- 
UND PAPIERINDUSTRIE UNTER’ BESON- 
DERER BERUECKSICHTIGUNG DER DOPPEL- 
SIEBPRESSE), 

R. Wultsch, and J. Bauer. 

Wochenblatt fuer Papierfabrikation, Vol 103, No 
11/12, p 429-432, 434-436, June, 1975. 16 fig, 1 tab, 
6 ref. 


Descriptors: *Waste water treatment, *Industrial 
wastes, Pulp and paper industry, *Filters, 
*Filtration, Equipment, Sludge treatment, 
*Dewatering, *Pulp wastes. 
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Identifiers: *Double filter press. 


A double filter press designed for the dewatering 
of sludges generated in pulp and paper mills is 
described, and compared with other conventional 
dehydrating equipment. Gradual dewatering after 
a preliminary gravitational dewatering stage is 
achieved by the wedge-shaped arrangement of the 
two filter bands pressed by press rollers in variable 
configuration. The filter cake obtained has a dry 
matter content of 45 percent. (Takacs-FIRL) 
W76-00129 


ANY CAR REPAIR SHOP CAN HAVE ITS OWN 
EQUIPMENT FOR THE TREATMENT OF USED 
OIL EMULSIONS (OGNI OFFICINA MEC- 
CANICA PUO AVERE IL SUO IMPIANTO PER 
IL TRATTAMENTO DELLE EMULSIONI 
OLEOSE ESAUSTE). 

Inquinamento, Vol 17, No 6, p 48-50, June, 1975. 5 
fig. 


Descriptors: *Waste water treatment, *Industrial 
wastes, Emulsions, Equipment, *Oil wastes, Oil 
pollution, Water pollution control, Pollution abate- 
ment. 

Identifiers: Acidification, 
Metalworking operations. 


Automotive shops, 


The Ecology Department of FIAT has begun 
producing treatment plants for the recovery of oils 
from used oil emulsions deriving from the various 
metalworking operations of an automotive shop. 
Treatment consists of breaking up the emulsion by 
a hot acidification process. The smallest of four 
models, the IREO DOS, has a capacity of 500 liters 
per day, is loaded and unloaded by hand, and 
requires electric power, compressed air supply, 
and a water drain. Costwise and spacewise it is 
suited to almost all shops. Also hand loaded is the 
IREO D2, with a daily capacity of 2000 liters. The 
mass production models, IREO 500 and IREO 
2000, with capacities of 500 and 2000 liters respec- 
tively, require specially trained personnel for their 
operation and are better suited to larger opera- 
tions. (Morrow-FIRL) 

W76-00130 


ON THE WET AIR OXIDATION PRODUCTS OF 
COLLAGEN AND TALLOW, (IN JAPANESE), 
Yamazaki Chemical Lab., Yoshii (Japan). 

K. Shirai, and H. Okamura. 

Hitaku Kagaku, Vol 21, No 1, p 18-24, June, 1975. 
2 fig, 5 tab, 4 ref. (English summary). 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Tannery wastes, Foreign research, 
Nitrogen compounds, Chemical oxygen demand, 
Amino acids. 

Identifiers: *Wet air oxidation, Collagen, Tallow. 


The wet air oxidation of tannery wastes was in- 
vestigated. The reaction conditions for the wet air 
oxidation of collagen and tallow, the main com- 
ponents of tannery wastes, were examined. The 
analytical data of the oxidation products of col- 
lagen and tallow are discussed. The nitrogen con- 
tent of oxidized collagen and the fat content of ox- 
idized tallow were both considerably decreased by 
the use of a high oxidation temperature and acidic 
medium. This decrease agrees with the chemical 
oxygen demand (COD) change during the period 
of oxidation but seems to be more definitive than 
that of COD. Removal rates for nitrogen com- 
pounds increased in the following order: COD less 
than total nitrogen less than amino nitrogen less 
than hydroxproline nitrogen. This order indicates 
the complexity of the composition of intermediate 
products in wet air oxidation. The quantity of com- 
bined amino nitrogen and hydroxproline nitrogen 
decreased by wet air oxidation but did not cause 
an increase in the quantity of free amino nitrogen 
and hydroxyproline nitrogen. Only a limited 
amount of low molecular weight substances, such 
as amino acids, are produced during the wet air ox- 
idation of collagen and these are immediately con- 
verted into simpler compounds. (Orr-FIRL) 
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W76-00131 


ON THE WASTE WATER TREATMENT 
SYSTEM BY PRESENT LANCY METHOD 
(GENJO NI OKERU RANSHI HOSHIKI NI 
YORU HAISUISHORI SHISUTEMU NI TSUITE), 
K. Ishiyama. 

Boshoku Kanri, (Rust Prevention and Control), 
Vol 19, No 7, p 12-18, July, 1975. 8 fig, 6 tab, 2 ref. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Metals, Chemical reactions, Water con- 
servation, Water reuse, Sludge. 

Identifiers: *Metal finishing industry wastes, 
*Lancy method. 


The Lancy method for the purification of waste 
water from metal surface treatment industries was 
discussed. The Lancy method utilized chemical 
rinsing processes which were incorporated into the 
metal surface treatment processes. The processed 
metal surfaces were cleaned at the end of each 
process by a chemical reagent rather than with 
water; therefore, the chemical cleaning process 
could be made effective by choosing the ap- 
propriate chemical reagent for each manufacturing 
process and unnecessary water rinsing was con- 
siderably reduced. The sludge formed from chemi- 
cal rinsings was generally heavy and consisted of 
large flocs. Sludge precipitation was rapid and a 
high sludge concentration (5 percent) could be ob- 
tained. The amount of sludge produced was 10 per- 
cent of the amount produced by conventional 
coagulation precipitation treatment. Since chemi- 
cal rinsing steps were employed at each manufac- 
turing process, the sludge produced contained 
only the simple metal composition characteristic 
to the process, which made sludge disposal easier. 
As much as 97 percent of the rinse water required 
in most of metal surface treatment industries could 
be saved if the Lancy method is used. The water 
used in the final rinsing step would have a less 
complicated chemical composition, facilitating pu- 
rification for water reuse. (Katayama-FIRL) 
W76-00132 


WASTE WATER DISPOSAL OF PAINTING 
FACTORY AND CLOSED-SYSTEMATIZATION 
(TOSO KOJO NO HAISUI SHORI TO KUROZU- 
DO-SHISUTEMU KA), 

Y. Kinugasa, and T. Kawanishi. 

Kankyo Sozo, (Environmental Creation), Vol 5, 
No 6, p 67-71, June, 1975. 4 fig, 8 tab. 


Descriptors: *Waste water treatment, *Industrial 
wastes, Water circulation *Water reuse, Closed 
conduits, Cooling water, Sewage, Suspended 
solids, Filtration, lon exchange, Zinc, Activated 
carbon, Reverse osmosis, Tertiary treatment, 
Water quality, Chemical oxygen demand, 
Biochemical oxygen demand, Alkyl benzene sul- 
fonates, *Recycling. 

Identifiers: *Paint factory wastes, Zero discharge, 
Closed water cycles. 


A closed-cycle for the waste water from paint fac- 
tories was described. Waste water was classified 
into three groups: waste cooling water from 
machines; waste water from the painting 
processes; and, domestic waste water from facto- 
ry workers. The waste cooling water was cooled 
and filtered to remove suspended solids (SS), and 
then recirculated. The waste rinse water was fil- 
tered to remove SS and n-hexane extractable com- 
ponents, further treated with activated carbon to 
adsorb COD components, and finally by ion 
exchange to remove the remaining zinc. The waste 
water produced by factory processes other than 
rinsing had a variable pH and contained larger 
quantities of waste materials, necessitating more 
extensive treatment. The pH of this waste water 
was adjusted by slaked lime, and coagulation 
precipitation using ferric chloride was performed 
before filtration. The filtered water was then 
treated with activated carbon and reverse osmosis 
was employed for final treatment. This advanced 
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treatment produced reusable water and contained 
one ppm BOC, 5 ppm COD, 2 ppm SS, 0.05 ppm 
Zn, and 0.05 ppm ABS. The system can recirculate 
95 to 98 percent of the waste water generated by 
paint factories. (Katayama-FIRL) 

W76-00133 


PRESENT SITUATION OF WASTE WATER 
FROM PRINTING AND FILM DEVELOPING 
PLANTS AND TREATMENT (INSATSU 
SHASHIN GENZO KOJO HAISUI NO JITTAI 
CHOSA TO SHORI NI TSUITE), 

S. Sasaki. 

Kankocho Kogai Senmon Shiryo, (Government 
Offices Pollution Data), Vol 10, No 4, p 63-74, 
July, 1975. 11 fig, 9 tab, 5 ref. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Chemical wastes, Water quality, Stan- 
dards, Heat treatment, Ion exchange, Ozone, 
*Oxidation. 

Identifiers: *Photographic processing wastes, 
Electrolytic oxidation. 


The quality of waste water from 7 printing and 9 
film developing factories was determined with 
respect to pH, BOD, COD, manganese, zinc, lead, 
chromium, cadmium, and cyanide. All concentra- 
tions present in the discharged waste water from 
the film developing factories were within water 
quality standards, however, the waste developing 
solution and waste fixing solution had a high COD 
content which was treated before final discharge. 
High cyanide ion concentrations were generally 
produced by the bleaching process of film 
developing; the waste bleaching solution also had 
a high iron content. These ions were present in the 
form of potassium ferricyanide or ferricyanide. A 
heat decomposition method with sodium hydrox- 
ide and sodium hypochlorite or a precipitation 
separation method with ferrous sulfate was used 
to treat the waste bleaching solution, achieving 
less than 0.5 ppm cyanide in the treated water. Ion 
exchange can also be used to treat waste bleaching 
solution. Cadmium and manganese were removed 
by precipitating as hydroxides at a pH of 11 to 12. 
Cadmium can be further removed by the addition 
of hydrogen sulfide. The electrolytic oxidation 
method for COD treatment was unsatisfactory, 
giving only 11 percent COD removal. The ozone 
oxidation method achieved 74 percent COD 
removal if the COD content in the waste water was 
low; the removal efficiency decreased with in- 
creasing COD content. One hundred percent effi- 
ciency for BOD and COD removal can be ex- 
pected from the combustion method; however, 
this method causes secondary pollution by form- 
ing sulfur oxides. (Katayama-FIRL) 

W76-00134 


REDUCTION OF AQUEOUS FREE CHLORINE 
WITH GRANULAR ACTIVATED CARBON, 
Illinois Univ., Urbana. Dept. of Civil Engineering. 
M. T. Suidan, and V. L. Snoeyink. 

Available from the National Technical Informa- 
tion Service, Springfield, Va. 22161, as PB-245 
767, $5.25 in paper copy, $2.25 in microfiche. Il- 
linois Water Resources Center, Urbana, Research 
Report No. 103, August 1975, 108 p, 20 fig, 27 ref, 
2 append. OWRT A-066-ILL(1), 14-31-0001-5013. 


Descriptors: *Waste water treatment, * Activated 
carbon, *Mathematical models, Diffusion, Chemi- 
cal reactions, Particle size, Hydrogen ion concen- 
tration, Chlorine, Model studies. 

Identifiers: *Dechlorination, Pore diffusion, 
Packed bed models, *Batch reactors, Temperature 
effects, *Diffusion models. 


A surface reaction rate expression was developed 
to describe the heterogeneous reaction between 
aqueous free chlorine and granular activated car- 
bon. This expression was then incorporated into a 
pore diffusion model and the relevant partial dif- 
ferential equations with the corresponding boun- 
dary conditions were solved for the case of (1) a 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


constant concentration batch reactor and (2) a 
closed batch reactor. The solutions were then 
compared to similar batch data in order to evaluate 
the pore model constants. A packed bed reactor 
model was then solved using the rate information 
from the batch mathematical models and experi- 
mental data. The predicted results from the packed 
bed model were then compared to experimental 
results. The effect of particle size on the rate of 
removal of free chlorine was investigated both in 
batch and packed bed column form. The effect of 
pH on the rate of reaction was studied in the pH 
range of 4-10. The pH affects the rate insofar as it 
affects the distribution of free chlorine between 
OC1 and HOC1. Temperature effects were also 
studied in the range 2-35C. The effect of tempera- 
ture on the surface dissociation rate constant cor- 
responds to the Arrhenius law. 

W76-00176 


BENEFICIAL RECYCLING OF WASTE, 

Bauer, Sheaffer, and Lear, Inc., Chicago, Ill. 

J. R. Sheaffer. 

The High Plains: Problems of Semiarid Environ- 
ments, Colorado State Univ., Fort Collins, p 89- 
96, (1972) 1 fig, 14 ref. 


Descriptors: *Water management(Applied), 
*Waste water treatment, *Recycling, *Reclaimed 
water, Semiarid climates, Water utilization, Water 
resources, Water reuse, Waste v ater disposal, 
Sewage effluents, Sewage treatmc..t, Water quali- 


ty. 
Identifiers: *High plains region. 


Several changes in broad national programs that 
have the potential to influence the management of 
wastes in the United States are briefly discussed 
with an effort made to relate these changes to the 
High Plains. A working example of the wastewater 
Management system is Muskegon County, 
Michigan is described which achieves a high 
degree of treatment so that reclaimed water meets 
Public Health Service drinking water quality stan- 
dards. Emphasis is on the land treatment of 
sewage effluent and economic feasibility of waste- 
water recycling. (See also W76-00179) (Robinett- 
Arozona) 

W76-00182 


BREAKTHROUGH IN SEWAGE TREATMENT- 
A USER’S VIEW, 

J. Eno. 

Water, No 4, p 18-19, July, 1975. 1 fig. 


Descriptors: *Waste water treatment, *Treatment 
facilities, *Sewage treatment, *Costs, Economic 
efficiency, Energy conservation, Sludge. 
Identifiers: *Deep Shaft Process. 


A pilot plant study of the deep shaft aeration 
process (Developed by ICI) for effluent treatment 
is being conducted at the Billingham (Cleveland) 
sewage disposal works of the Northumbrian Water 
Authority. Operation started in July 1974; the pilot 
plant works in parallel with the main sewage treat- 
ment plant. Preliminary results suggest the need 
for further development to study plant parameters 
under variable operating conditions and on a larger 
scale before the system is generally accepted as a 
desirable alternative to conventional treatment 
methods. Of the claims by the manufacturer for 
this process, lowered sludge production and power 
consumption are the most important. With an ap- 
propriate balance of retention period, effluent sub- 
Strate concentration, and degree of endogenous 
respiration, the treatment unit should produce a 
low quantity of well mineralized sludge. The cost 
of this goal needs to be evaluated in terms of 
process costs before any economical advantage 
can be determined. The claims of energy conserva- 
tion, and therefore costs, must be compared with 
the economics of percolating filter plants. The 
relationship of construction costs to the biological 
kinetics of the process must be investigated. The 
interrelation of shaft diameter and construction 


costs becomes significant when the proposed plant 
size is between the practical limits of drilling and 
mining technology. (Orr-FIRL) 

W76-00202 


TREATMENT OF MUNICIPAL WASTEWATER 
BY LAND APPLICATION, 

Metcalf and Eddy, Inc., Palo Alto, Ca jf. 

For primary bibliographic entry see Field SE. 
W76-00203 


NEW CHLORINE APPLICATION IMPROVES 
VIRAL KILLS. 

Water and Sewage Works, Reference Number, 
R68-R70, R72, R74, April 30, 1975. 7 fig. 


Descriptors: *Waste water treatment, 
*Disinfection, *Chlorination, *Pathogenic bac- 
teria, *Viruses, Bacteria, Sewage treatment, 
Equipment, Jets, Mixing, Public health. 


Disinfection of waste water by the direct applica- 
tion of raw chlorine gas has been accomplished by 
the use of a gas nozzle unit. The disinfection unit 
incorporates a double set of nozzles, one for mo- 
tive flow and the other for disinfectant. Use of 
chlorine gas reduces the time required to effect 
bacterial kill. The major portion of the bacteria kill 
occurs almost immediately (Within 3 seconds). 
The new disinfection process also shows high 
potential for virus inactivation. The pump, 
discharge manifold and jet nozzle of the disinfec- 
tion unit are furnished completely assembled 
which makes installation of the equipment in an 
existing plant a relatively simple process. The 
pump is lowered into the chamber. Anchors are 
then placed in the floor and in the wall for mount- 
ing the retrieval guide bars for the pump and 
manifold assembly. Installation of the baffle and 
reactor tubes is the next step, followed by connec- 
tion of the disinfectant feed pipes. The use of this 
injection process in several municipal treatment 
plants is discussed. The method of disinfectant in- 
troduction is critical to the kill efficiency. The 
more time the disinfectant has to react with spe- 
cies in the water, the less is its toxicity. This 
method injects molecular chlorine (The most reac- 
tive and toxic chlorine species) directly into the 
turbulent field, dispersing the disinfectant 
throughout the entire effluent flow. For a very 
short period, bacteria and viruses are subjected to 
an acutely toxic environment. (Orr-FIRL) 
W76-00204 


A BREAKTHROUGH IN SEWAGE TREAT- 
MENT...AND THE MAKER’S VIEW. 
Water, No 4, p 19, 1975. 


Descriptors: *Waste water treatment, *Sewage 
treatment, *Treatment facilities, Energy conserva- 
tion, Sludge, Economics, Costs, Biological treat- 
ment. 

Identifiers: *Deep Shaft Process. 


ICI’s Agricultural Division has developed a 
revolutionary sewage process called the ICI Deep 
Shaft Effluent Treatment Process. A deep shaft 
partitioned into two sections and installed un- 
derground forms the basis of the process. Liquid 
effluent enters the shaft continuously and is circu- 
lated around the sections of the shaft repeatedly 
before overflowing by gravity for solids separa- 
tion. Compressed air promotes biological oxida- 
tion and is the driving force for circulating the 
liquid effluent. The process should reduce future 
sewage works to half their normal size, operate 
them more cheaply, and produce only half of the 
normal amount of sludge. The process will also im- 
prove the environment by placing the major part 
of the treatment process underground and 
eliminating smell. The Deep Shaft process 
replaces the aeration and digestion stages of con- 
ventional sewage treatment processes. Considera- 
ble energy is saved by the exceptionally good use 
made of air’s oxygen in the process. The depth of 
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A 
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the shaft will determine the efficiency of the ox. | 
ygen transfer. A deeper shaft will provide for more | 
efiicient oxygen transfer. The depth and diameter | 
of the shaft will vary to meet the conditions of in-_ 
dividual treatment plants. The problem of slow | 
treatment rates in cold climates would also be | 
reduced with the process. (Orr-FIRL) 
W76-00207 


ALUM vs. 
TREATMENT, ' 
Allied Chemical Corp., Morristown, N. J. Industri- 
al Chemical Div. 4 
R. W. Ockershausen. i 
Water and Sewage Works, Vol 122, No 7, p 80-81, 
July, 1975. 2 tabs. j 


PHOSPHATE--WASTEWATER | 


Descriptors: *Nutrient removal, *Coagulation, 
*Waste water treatment, Activated sludge, 
Suspended solids, Biochemical oxygen demand, 
Phosphorus, Capital costs, Aluminum. 
Identifiers: *Alum, *Phosphorus 
*Chemical treatment, Coagulants. 


removal, 


Chemical treatment of municipal waste water is 
discussed. Of the types of coagulants used to 
remove phosphorus, alum is the most popular, 
found in 135 out of the 300 cities in this study. 
Chemical doses vary, dependent upon the pH of 
the water, colloids present and their electrical 
charges, pollutant load by waste discharges from 
industries, amount of groundwater infiltration, 
and temperature effects. Alum usage in activated 
sludge plants is compared with doses applied to 
treatment of raw waste water, and to doses in 
trickling filters. The lowest doses are needed in the 
activated sludge plants due to several factors: pH 
is lower due to CO2 release, which favors 
phosphorus removal and coagulation; degree and 
time of mixing can be controlled by moving the 
point of chemical addition in the aeration stage for 
maximum floc formation; and the recycle of ac- 
tivated sludge containing aluminum values from a 
previous addition aids in phosphorus removal, 
thus requiring less fresh chemical addition. 
Besides removing phosphorus, clarification by 
alum addition improves suspended solids and 
BOD removals. Capital costs of chemical treat- | 
ment are low and operating costs are dependent 
upon the price of the chemicals. (Kramer-FIRL) 
W76-00209 


OZONE STIFLES SEWAGE ODORS IN 
SIDENTIAL AREAS, 

New York City Dept. of Water Resources. Struc- 
tural Section. 

M. Baratt. 

The American City, Vol 90, No 8, p 54, August, 
1975. 1 fig. 


RE- 


Descriptors: *Ozone, *Odor, Construction materi- 
als, *Sewage treatment, *Waste water treatment, | 
Design criteria, Plastics, Treatment facilities, Cor- | 
rosion control, New York. j 
Identifiers: Polyvinyl 
City(NY). 


chloride, New York | 


The Manhattan grit chamber treatment facility 
handles up to 110 mgd raw sewage from sewers 
and storm drains from the upper East Side of New | 
York City. In the past, odorous air, containing | 
hydrogen sulfide and other chemicals, was 
discharged from the chamber and vented out the | 
roof. To eliminate the unwanted odors, treatment | 
with ozone was chosen. Because the weight of a 
conventional ozone chamber of steel and concrete 


would be too much for the existing building hous- © 


ing the grit chamber, and because the steel and 


concrete labyrinth would be too expensive, it was © 
necessary to choose another construction material | 


for the maze. A system of fiberglass-reinforced 
polyester structural members with corrugated 
PVC panels was selected; structures of Extreen 
were employed, having dual properties of corro- 
sion resistance and a high strength-to-weight ratio. 
New blowers were installed to deliver 67,800 cu ft 
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of untreated air per minute to the ozone chamber. 
Horizontally corrugated PVC panels were ex- 
tended from a light concrete plank floor up to the 
building roof and were arranged to form a 400 ft 
long labyrinth for ozone contact. Ozone may be 
produced on site at a rate of 17.5 lb/day and is 
mixed with polluted air with a 25 second contact 
time. Purified air is vented to the atmosphere 
through a louvered port, eliminating the undesira- 
ble odors to the city. (Kramer-FIRL) 

W76-00210 


POLYMER APPLICATIONS INCREASING IN 
WATER AND WASTE TREATMENT, 

B. P. Herner. 

Water and Pollution Control, Vol 113, No 7, p 13- 
14, July, 1975. 3 fig. 


Descriptors: *Separation techniques, *Polymers, 
*Coagulation, Flocculation, Cations, Dewatering, 
Centrifugation, Filtration, Anions, *Waste water 
treatment, *Water treatment, Sludge treatment, 
Water pollution control, Industrial wastes. 
Identifiers: Petrochemicals, Clarification. 


The mechanisms and applications of polymers for 
water and waste water treatment are discussed. 
The primary purpose of polymer use is to aid in 
liquid/solid separation processes. Polymers may 
be used both as primary coagulants and as coagu- 
lant aids, and have as a function to provide more 
complete separation, to increase hydraulic capaci- 
ty of operating equipment, or to reduce the 
amount of chemical solids. The solids separation 
mechanism consists of coagulation, or charge 
neutralization and microfloc formation, and floc- 
culation, or the physical agglomeration of the 
microfloc and entrapment of suspended solids. 
Polymers are long chain molecular structures, and 
may be anionic or cationic. For use in water clarifi- 
cation, liquid cationic polymers are useful because 
most naturally occuring solids suspended in water 
possess anionic surface charges in aqueous 
suspensions. The cationic polymers, by collision, 
bonding, and physical forces, cause the particles 
to coalesce to a size suitable for removal. Another 
application of polymers is in municipal pollution 
control plants as a replacement for lime or ferric 
chloride in sludge dewatering. Polymers are also 
used in other solids/liquids separation processes to 
aid in primary and secondary clarification, in 
elutriation, and in reduction of suspended solids in 
digester supernatant. For industrial wastes, 
polymers may be used for clarification, sedimenta- 
tion, thickening, filtering, dissolved air flotation, 
and centrifugation in the paper, petrochemical, 
mining, refining, and manufacturing industries. 
(Kramer-FIRL) 

W76-00212 


A NEW LOOK AT SEWERAGE AND SEWAGE 
DISPOSAL. 

Chartered Municipal Engineer, Vol 102, No 6, p 
51-59, June, 1975. 3 fig. 


Descriptors: *Sewerage, *Waste water treatment, 
*Sewage disposal, *Sewage treatment, Storm 
water, Overflows, Weirs, Industrial wastes, Tex- 
tiles, Oil wastes, Methane, Treatment facilities, 
Pumps, Equipment. 


Issues presented at a seminar on ‘Modern prac- 
tices in sewerage and sewage disposal’, held in 
Birmingham, Great Britain, are discussed. Design 
criteria for a foul sewerage scheme were defined 
as concept, capacity, hydraulic design, structural 
design, and specification and construction. Storm 
sewage overflow problems were considered, and 
recommendations of a 6 DWF to be used for 
design of sewers and the minimum setting of weirs 
in overflow manholes were made. The discharge 
of industrial wastes was also reviewed, including 
the more biodegradable wastes, such as those 
from tanneries, farms, and textile industries; the 
Strong, potentially harmful wastes from phar- 
maceutical, plastics, and petrochemical industries, 
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Waste Treatment Processes—Group 5D 


and the toxic wastes, from chemical, oil, and metal 
industries. Treatments for each type were recom- 
mended. Description of some developments in 
sewage treatment involved the selection of ap- 
propriate standards for treated effluents, needs for 
seasonal treatment, such as in holiday campsites, 
and modifications in existing treatment facilities. 
Recovery of energy as methane from sludge 
digestion plants was suggested. Also, various 
equipment, including vacuum and pressure pump 
tankers, comminuters, and several pumps were 
‘described in detail. (Kramer-FIRL) , 
W76-00213 


NEW THERMAL PROCESS FOR PURIFYING 
WASTE WATERS. 

Industrial Heating, Vol 42, No 7, p 32-34, July, 
1975. 2 fig, 1 tab. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Sewage treatment, Water reuse, Recy- 
cled water, Phosphates, Oil wastes, Organic com- 
pounds, Heat transfer, Conservation, Economics. 
Identifiers: Zero discharge, *Heat  treat- 
ment(Waste water), Thermopure process. 


The Thermopure Process, developed at Laborato- 
ries of Aluminum Company of America 
(ALCOA), uses waste heat to purify industrial and 
sewage waste waters. Waste heat is used to con- 
centrate waste products for reuse or simplified 
disposal and also produces deionized quality water 
that can be reused. A process description is given. 
The process employs conventional materials and 
established engineering technology and operated 
with low-pressure steam generated preferably by 
waste heat from various sources. Tests have been 
conducted using tap water, phosphate wastes, and 
a variety of oil wastes as feed materials. The ther- 
mal processing system is suitable for treating 
dilute salt wastes. Concentration of dilute acid or 
caustic wastes for reuse or sale is possible. Many 
types of oily wastes can be satisfactorily treated 
and can be reused after filtration. Dilute organic 
wastes are amenable to the process; the concen- 
trated wastes can be reprocessed or incinerated. 
Advantages of the process include: production of 
deionized quality water; concentration of the 
original dilute waste to normal process levels 
makes reuse possible, and improves disposal, 
utilization of waste heat improves the economics 
of the process; the unit is suitable for unattended 
operation; and, based on the high quality water, 
reuse of concentrated waste, recovery of heat and 
eliminaticn of high cost waste treatment, the 
process is most economical. The process can be 
used in a zero discharge system. (Orr-FIRL) 
W76-00214 


WATER-DISINFECTION CHALLENGERS NOW 
ON TAP, 

For primary bibliographic entry see Field SF. 
W76-00215 


CANADA PIONEERS LARGE-SCALE OZONE 
PLANTS. 

Design Engineering, Vol 21, No 8, p 29-31, Au- 
gust, 1975. 1 fig. 


Descriptors: *Ozone, *Waste water treatment, 
*Odor, *Sewage treatment, Municipal wastes, 
*Canada, Treatment facilities, Computers, Con- 
trol systems, Filtration, Chlorination, Viruses. 
Identifiers: Toronto(Canada), Montreal(Que). 


Two very large scale ozone-based facilities are 
under construction in Canada. These are the Ash- 
bridge Bay odor-control plant in Toronto, and the 
Baillets filtration plant for water treatment in 
Montreal. In Ashbridge Bay, the primary odor 
source is sewage off-gases from the aeration tank. 
In order tg oxidize these odorant gases, the tanks 
must be covered and ozone gas will then be in- 
troduced. Ozone will be generated, introduced into 
the chamber for contact, and monitored for proper 
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dosage by an automatic control system which is 
daptable to full « control in the future. In 
the field of municipal water treatment the province 
of Quebec has already installed 21 ozone treat- 
ment facilities. By March 1976, the Baillets facility 
in Montreal will be the largest existing ozone- 
based water treatment plant. This facility will 
eventually treat 500 mgd to serve 88% of the Mon- 
treal urban population. The processes used will be 
filtration, ozonation, and chlorination; the ozone 
operation consists of pretreatment of the air, 
ozone generation, and ozone _ application. 
Ozonized air will be bubbled into the water at a 
depth of 24 feet and contacted for a sufficient time 
to produce an ozone residual of 0.4 mg/liter so that 
all bacteria and most viruses are destroyed. 
(Kramer-FIRL) 
W76-00216 





EXPERIMENTAL STUDY ON DIRECT COAGU- 
LATION FILTRATION METHOD. 
(CHOKUSETSU GYOSHU ROKA-HO NI KAN- 
SURU JIKKEN KEKKA), 

For primary bibliographic entry see Field SF. 
W76-00217 


EXPERIMENTAL STUDIES ON MECHANISM 
OF FILTRATION IN A MULTILAYER FILTER, 
(IN JAPANESE), 

O. Shinohara, and T. Ueda. 

Journal of Japan Water Works Association, No 
489, p 2-38, June, 1975. 63 fig, 9 tab, 8 ref. 


Descriptors: *Filtration, *Reviews, *Turbidity, 
*Waste water treatment, Kinetics, Hydraulics, 
Filters, Head loss. 

Identifiers: Japan, Multilayer filters. 


A review is presented of studies of filtration using 
multilayer filters. Comparisons are given of 
headloss, turbidity of filtered water, load factor of 
headloss at each depth, and effective filtration 
time for various filter systems. The mechanisms of 
filtration for a multilayer filter, including the 
production of micro-flocs and growth-flocs, are 
discussed. A determination of optimum values for 
floc properties, layer composition, and filtration 
speed may be made. Factors governing effective 
time are also detailed. (Kramer-FIRL) 

W76-00218 


AUTOGENUS INCINERATION 
SLUDGE NOW POSSIBLE, 
Komline-Sanderson, Ltd. Brampton, (Ontario). 

A. Bowser. 

Water and Pollution Control, Vol 113, No 7, p 17, 
30-31, July, 1975. 3 fig, 1 tab. 


OF SEWAGE 


Descriptors: *Dewatering, *Waste water treat- 
ment, *Sludge treatment, Incineration, Polymers, 
Flocculation, Sludge disposal, Activated sludge. 
Identifiers: Autogenus incineration, Pulped 
newsprint, Vacuum filtration, Sludge condition- 
ing, Waste activated sludge. 


Experimental studies on sludge dewaterability to a 
level high enough in combustible solids to be au- 
togenously incinerated have been conducted at 
Hamilton, Ontario. Criteria for a conditioning 
agent are that it: should be cheap and readily 
available; have a high heat value, so that final 
solids concentration required for autogenus in- 
cineration is reduced; be able to combine with 
sludge to allow the mixture to give up its water 
easily; and, that it should handle easily, without 
hazards. A material which met these requirements 
was waste newsprint, which is readily dewaterable 
in a two-stage process of vacuum dewatering, fol- 
lowed by squeezing in a mechanical rotary press to 
a high solids concentration. It was found that 
pulped newsprint could be used to dewater waste 
activated sludge. Sludge needed to be first floccu- 
lated with a polymer, then mixed with the 
newsprint. A two-stage operation consisted of 
vacuum filtration to a filter cake of 13 to 15% 








solids (950 BTU/Ib) which was then mechanically 
squeezed to the final product of 25-30% solids 
(1780 BTU/Ib). Filter yield and final solids concen- 
tration of the product depend upon the relative 
amount of newsprint pulp added to the flocculated 
waste activated sludge. Further laboratory tests 
showed that raw primary and digested sludges may 
be similarly dewatered. Ferric chloride and lime 
conditioning were compared to this proposed use 
of polymer and newsprint pulp and the latter were 
seen to produce a sludge with less ash and, a 
cleaner filtrate, which was more amenable to au- 
togenous incineration. (Kramer-FIRL) 

W76-00219 


PLAN AND DESIGN OF SLUDGE TREATMENT 
FACILITIES OF NISHINAGASAWA PURIFICA- 
TION PLANT, (IN JAPANESE), 

For primary bibliographic entry see Field 5F. 
W76-00220 


EVAPOTRANSPIRATION POSSIBLE 
SEWAGE TREATMENT PROCESS. 
Journal of Environmental Health, Vol 37, No 5, p 
476-477, March-April, 1975. 14 ref. 


NEW 


Descriptors: *Sewage treatment, 
*Evapotranspiration, Canada, Aerobic conditions, 
Microorganisms, Land management, *Waste 
water treatment, * Waste disposal. 

Identifiers: On-site disposal. 


The use of evapotranspiration for treatment of 
sewage is discussed. Studies have been conducted 
in Ontario on the disposal of waste water by infil- 
tration into the soil, whereby foliage of plants 
takes up water from the soil and it is evaporated 
into the air. By installing a shallow aerobic seepage 
bed and planting on top, plants use the wastes as 
food and water and aerobic microorganisms 
promote evaporation. In this on-site disposal 
method, uptake of nutrients by plants occur in the 
upper four to five feet of soil, and 95 to 97 percent 
of all pollutants and nutrients should be removed. 
For an evapotranspiration system (transvap), 
proper land management is necessary. To ease the 
load on the system: the ground surface above the 
bed should arch upward, promoting precipitation 
runoff; drainage and diversion trenches and grad- 
ing should be utilized to shield the system from ru- 
noff; and shrubs and trees may be planted around 
the soil absorption area to add to the evapotrans- 
piration capacity. (Kramer-FIRL) 

W76-00221 


EFFECT OF MEDIA INTERMIXING ON DUAL 
MEDIA FILTRATION, 
lowa State Univ., Ames. Dept. of Civil Engineer- 


ing. 

J. L. Cleasby, and G. D. Sejkora. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of ASCE, Vol 101, No EE4, p 
503-516, August, 1975. 


Descriptors: *Waste water treatment, *Water 
treatment, *Filtration, *Filters, Coals, Sands, In- 
terfaces, Mixing, Efficiencies, Water quality. 
Identifiers: *Dual media filters, Media intermix- 
ing, Anthracite coal, Silica sand. 


Dual media filters composed of anthracite coal 
over silica sand are widely used in water and waste 
water treatment. A study was performed to deter- 
mine if intermixing at the interface of the mediums 
has any effect on the performance of dual media 
filters. Performance differences were shown by 
measurements of headloss development and ef- 
fluent quality versus time during filtration. Interfa- 
cial intermixing did not affect filter performance 
as measured by both headloss development and ef- 
fluent quality of dual media filters. The mixed in- 
terface filter media produced a higher quality fil- 
trate than did the sharp interface filter media. This 
was due to substantially finer sand in the mixed in- 
terface media. The mixed interface filter media 
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Group 5D—Waste Treatment Processes 


produced higher headlosses than the sharp inter- 
face filter media because of the greater suspended 
solids removal. Intermixing at the interface of dual 
media filters is unavoidable. It occurs when cur- 
rent media materials are used and sizes are 
selected to achieve coarse to fine filter media in 
the direction of flow. A reasonable amount of in- 
terfacial intermixing is desirable in dual and mul- 
timedia filters to achieve a better quality filtrate. 
(Orr-FIRL) 

W76-00223 


WASTEWATER TREATMENT DESIGN: 
ECONOMICS AND TECHNIQUES, PART I, 
Vanderbilt Univ., Nashville, Tenn. 

W. W. Eckenfelder, Jr. 

Water and Sewage Works, Vol 122, No 6, p 63-65, 
June, 1975. 6 fig, 2 tab. 


Descriptors: *Waste water treatment, *Domestic 
wastes, *Industrial wastes, Activated sludge, 
Biological treatment, Biochemical oxygen de- 
mand, Temperature, Organic loading, Kinetics, 
Suspended solids, Biodegradation, Costs. 


Specific waste water treatment design considera- 
tions are needed in order to economically meet the 
effluent limitations required by PL 92-500. The ef- 
fluent quality from a waste water treatment facili- 
ty will be related to the characteristics of the raw 
effluent and to the processes used in treatment. 
There are distinct and major differences between 
an industrial waste water and domestic sewage. In 
the treatment of domestic sewage by activated 
sludge, the colloidal and suspended BOD is 
bioflocculated and rapidly removed by a physical- 
chemical mechanism, while the soluble BOD is ex- 
tracted slowly by a biochemical mechanism. Solu- 
ble industrial waste water requires biological BOD 
removal which is a function of time and concentra- 
tion. A recently proposed kinetic model defines 
the performance of activated sludge treating varia- 
ble strength soluble organic waste waters in terms 
of influent BOD, soluble effluent BOD, aeration 
volatile suspended solids, and aeration retention 
time. The implication of the model is that at a con- 
stant organic loading (F/M), the effluent soluble 
BOD is directly proportional to the influent BOD. 
Temperature affects the performance of the 
biological process, since the biodegradation rate is 
temperature dependent. The important tempera- 
ture is the temperature in the aeration basin. A 
thermal balance must be figured considering the 
ambient air temperature and the influent waste 
water temperature. To determine the total BOD in 
the effluent, the contribution from the effluent by 
suspended solids must be added to the soluble 
BOD. Increasing the total dissolved solids in the 
waste water will generally result in an increase in 
effluent suspended solids. (See also W76-00225) 
(Orr-FIRL) 

W76-00224 


WASTEWATER TREATMENT DESIGN, PART 
Il 

Vanderbilt Univ., Nashville, Tenn. 

W. W. Echenfelder, Jr. 

Water and Sewage Works, Vol i22, No7, p 70, 75, 
July, 1975. 2 fig, 1 tab, 3 ref. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Domestic wastes, Design, Biological 
treatment, Water quality control, Pre-treatment, 
Coagulation, Activated carbon, Activated sludge, 
Biochemical oxygen demand, Chemical oxygen 
demand. 

Identifiers: *Physico-chemical treatment. 


Increasingly strict water quality standards require 
combinations of biological, physical and chemical 
treatment processes. Physical-chemical processes 
may be used for independent physical-chemical 
treatment of domestic sewage and certain industri- 
al waste waters or for tertiary treatment following 
biological treatment processes. Physical-chemical 
treatment, consisting of pretreatment, chemical 
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coagulation employing lime, iron salts or alum, fol- 
lowed by granular carbon columns, is highly effec- 
tive for the treatment of domestic sewage. The 
treatment of industrial waste waters containing 
high concentrations of soluble organics creates 
several problems in physical-chemical treatment. 
These can most effectively be treated by a com- 
bination of biological, physical and chemical 
processes. A number of possible process combina- 
tions are discussed; these may include the addition 
of powdered carbon to the activated sludge 
process or the use of mixed media filters. Various 
process combinations that might be used to 
achieve high quality effluents are presented. The 
main parameters considered in the combinations 
include: the BOD removal rate coefficient, k; the 
COD to BOD ratio; and, the total dissolved solids 
in the waste water. When the BOD reaction rate 
coefficient, k, is very low, very long aeration 
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times are required to reduce the soluble BOD to | 
levels of 10 mg/liter or less. Cost relationships, in | 
terms of k and soluble effluent BOD, are graphi- | 
cally portrayed. Temperature has an important ef- | 
fect on the performance of biological waste water | 
treatment processes. (See also W76-00224) (Orr- 

FIRL) | 


W76-00225 


PARTICLES, POLYMERS, AND 
FORMANCE IN FILTRATION, 

Quanta Consulting Engineers, Tehran, Iran. 
M. R. Habibian, and C. R. O’Melia. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of ASCE, Vol 101, No EE4, p 
567-583, August, 1975. 9 fig, 2 tab, 24 ref, 2 ap- 
pend. 


PER- 


Descriptors: ‘*Filtration, *Laboratory _ tests, 
*Waste water treatment, *Water treatment, 
Polymers, Coagulation, Separation techniques, 


Packed beds, Particles. 


The results of laboratory experiments concerned 
with the effects of polymers on the removal of par- 
ticles from aqueous suspensions by packed-bed 
filters are discussed. The rationale for developing 
and interpreting the experiments is that coagula- 
tion and filtration are quite similar processes. 
Based on results using cationic polymers for the 
filtration of latex suspensions and trickling filter 
effluent, it is concluded that the chemical desta- 
bilization necessary for effective filtration is 
similar to that required for effective coagulation. 
Chemicals which are effective in coagulation are 
also effective in filtration. The optimum dose of a 
destabilizing chemical in filtration is the same as 
the optimum dose in coagulation. Standard jar 
(coagulation) tests can be used to determine the 
type and amount of chemical needed for desta- 
bilization in _ filtration. Overdosing and 
stoichiometry occur in polymer-aided filtration as 
well as in polymeric coagulation. The optimum 
polymer dosage was independent of the molecular 
weight of the cationic polymer series tested 
(polyethylenimenes), except for the lowest 
polymer in the series. The removal efficiency of 
filters operated at the optimum dosage increased 
with increasing molecular weight of the polymer 
employed. For a properly conditioned filter, the 
filter efficiency is independent of the concentra- 
tion of suspended materials in the influent. This 
makes the direct filtration of low-turbidity water 
technologically feasible. The head loss within a 
filter bed varies inversely with the size of the parti- 
cles removed from the suspension. (Orr-FIRL) 
W76-00229 


IRRADIATION OF SEWAGE GAINS AD- 
HERENTS, 

D. A. O'Sullivan. 

Chemical and Engineering News, Vol 53, No 34, p 
30-31, August 25, 1975. 


Descriptors: *Waste water treatment, 
*Irradiation, Gamma rays, Radioisotopes, Cobalt 
radioisotopes, Cesium, *Sewage treatment, Irriga- 
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tion, Fertilization, Sewage disposal, Radioactive 
wastes, *Pilot plants, Treatment facilities. 
Identifiers: Electron beam irradiation. 


The progress of the use of irradiation for sewage 
and waste water treatment is discussed. A pilot 
plant is being installed at Boston’s (Mass) Deer 
Island sewage treatment plant to test the effective- 
ness of electron beam irradiation in treating mu- 
nicipal sewage. A pilot system is being planned for 
Fort Belvoir, Va. Tests will examine the feasibility 
of replacing the secondary treatment with irradia- 
tion and will evaluate the use of the resulting 
sludge as fertilizer. The pilot will use cobalt-60 and 
then switch to cesium-137 when it becomes more 
widely available as a waste product from nuclear 
power plants. Cesium-137 is the preferred 
radioisotope being studied at Sandia Laboratories 
in Albuquerque, N.M. Engineers at International 
Purification Systems Inc., in Atlanta, Ga., are 
working on a waste water purification system that 
uses gamma irradiation to regenerate a charcoal 
adsorbent bed continually. A new treatment 
system for Monticello, Fla., will involve irradia- 
tion to pasteurize waste water from the sewage 
works so that is can be used safely for irrigation. 
Engineers at Aqueonic Inc., in Los Altos, Calif., 
have developed the Biochemrad system which 
combines primary, secondary, and tertiary sewage 
treatment in a multistage design. The first com- 
mercial sewage irradiation operation started in 
West Germany in 1973. Currently it is questioned 
as to whether radioactive isotopes or high energy 
electron beams are the preferred method of 
sewage purification. The reasons for either choice 
are discussed. (Orr-FIRL) 

W76-00230 


STUDIES ON THE METALLIC ION STIMULA- 
TION AND TOXICITY IN SLUDGE 
DIGESTION, 

Dorr-Oliver (India) Ltd., Madras. 

K.N. Savalappan. 

Journal of the Institution of Engineers (India), Vol 
55, Part PH 2, p 51-54, February, 1975. 12 ref. 


Descriptors: *Waste water treatment, *Sludge 
treatment, *Sludge digestion, *Anaerobic 
digestion, Metals, Sewage sludge, Bacteria, 
Anaerobic bacteria, Biological treatment, 


Nutrients, Toxicity, Methane bacteria. 


Anaerobic sludge digestion is the anaerobic 
decomposition of putrescible matter accompanied 
by gasification, liquefaction, stabilization, and 
destruction of colloidal structure. The purposes of 
sludge digestion include: altering the water binding 
characteristics so that rapid dewatering will result; 
reducing the initial bulk for economical solids han- 
dling; destroying pathogenic organisms for health 
protection; stabilizing a sufficient fraction of the 
organic solids so that noxious odors are not 
produced; and, recovering the methane gas and 
digested sludge as usable by-products. The three 
important factors in the process of sludge 
digestion are the digestion tank, the sewage 
sludge, and the bacteria. After the sludge is sent to 
the digestion tank, the organic materials; con- 
tained mostly in the solid portion of the sludge, are 
slowly hydrolized and brought into solution by the 
bacteria and the enzymes present in the sewage 
sludge. The importance of enzymes in digestion 
was discussed. The nutritional requirements of the 
sewage bacteria were also discussed. An organism 
in general requires: a source of nitrogen; a source 
of carbon; inorganic salts; and, a source of energy. 
It can be assumed that a bacterium will not grow 
well in the complete absence of all mineral ele- 
ments. The function of metal ions in bacterial 
nutrition is similar to the role played by vitamins in 
human nutrition. The study of the effects of vari- 
ous cations on sludge digestion is extremely im- 
portant. Stimulation was defined as an increase in 
the biochemical activity of bacteria over the nor- 
mal activity due to the addition of any substance. 
Toxicity or inhibition was a decrease in the 
oe activity. (Orr-FIRL) 

W76-0023 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


ULTRA-HIGH 
PROBLEMS, 
Technical Univ. of Budapest (Hungary). 

I. Horvath. 

Journal of the American Water Works Associa- 
tion, Vol 67, No 8, p 452-453, August, 1975. 3 fig, 1 
tab, 3 ref, 1 append. 


RATE FILTRATION 


Descriptors: ‘*Water treatment, ‘*Filtration, 
*Hydraulic gradient, Darcys law, Mathematical 
models, Flow rate, Fluid mechanics, Hydraulic 
models. 

Identifiers: Kozeny-Carman relationships, “High- 
rate filtration. 


The Darcy formula for calculating filtration rate 
based on hydraulic gradient and the related 
Kozeny-Carman relationships are not applicable 
for conditions with a Reyaold’s number greater 
than four. Kozeny-Carman equations only apply 
to the rate range of practical filtration where the 
rate of filtration is less than 20-25 m/hr. New rela- 
tionships between rate of filtration and hydraulic 
gradient have been determined for streamflow 
conditions within high-rate and filters typical of 
water treatment plants. The relationship was 
derived on the basis of analogies between the 
hydraulic process in porous media and physical 
analogies based upon Fourier’s law, Maxwell's 
law, and Ohm’s law and also an analogy based on 
transfer streams. The equations represent a hyper- 
bolic relationship between rate of filtration and 
hydraulic gradient, the controlling factors of 
which are v sub max, the theoretical maximum 
value of rate of filtration in meters per hour and I 
sub sz, a parameter to be determined experimen- 
tally, having the character of a hydraulic gradient. 
These two factors include the influence of all 
geometrical and physical factors, such as grain 
size, void ratio, viscosity, density, and tempera- 
ture, which have a role in the given filtration 
process. If the hydraulic gradient is much smaller 
than I sub sz, then the relationships simplify to the 
Darcy formula. The validity of the derived rela- 
tionships was verified by experimental proofs 
from the literature and from the author’s experi- 
ments. More research is needed to determine a 
more detailed hydraulic interpretation of the 
parameters v sub max and I sub sz. (Orr-FIRL) 
W76-00234 


AEROBIC DIGESTION AND EVAPOTRANS- 
PIRATION IN HOME DISPOSAL SYSTEMS, 
S.J. Dea. 

Water and Sewage Works, Reference Number, p 
R76-80, R82, April 30, 1975. 4 fig, 7 ref. 


Descriptors: *Waste water treatment, *Waste 
water disposal, *Domestic wastes, Septic tanks, 
Design criteria, Evapotranspiration, Plant popula- 
tions, Percolation, Biological treatment. 
Identifiers: *Home disposal systems. 


A unique waste water treatment and disposal 
system for an individual dwelling or home usage is 
described. The system can be used as an alternate 
to standard septic tanks which are unsuitable for 
many soil and geological conditions. The system 
design includes batch extended aeration, an 
elevated-mound disposal field and evapotranspira- 
tion using native or planted vegetation. The fol- 
lowing engineering criteria were used to formulate 
the system design: the infiltrative surface should 
be no less permeable than any undisturbed parallel 
plant within the system; the soil surface should be 
managed so as to disperse clogging material; there 
should be no abrupt change in particle size 
between trench fill or surface cover material and 
soil at the infiltrative surface; continuous flooding 
of the infiltrative surface must be avoided; aerobic 
conditions should be maintained in the soil system; 
the entire infiltrative surface should be loaded 
uniformly and simultaneously; and, the amount of 
suspended solids and nutrients in the applied water 
should be minimized. Brief descriptions and basic 
justifications are presented for each of the three 
distinct component parts of the waste treatment 


and disposal system: biological treament-batch ex- 
tended aeration; effluent distribution and percola- 
tion; and, soil treatment and evapotranspiration. A 
cost analysis is given for a three-bedroom home in 
the Philadelphia, Pennsylvania, suburbs. (Orr- 
FIRL) 

W76-00235 


THE ROLE OF MIXING IN EQUALIZATION, 
Mixing Equipment Co., Rochester, N.Y 

P.R. Bradley, and J. Y. Oldshue. 

Water and Sewage Works, Reference Number, p 
R173-R177, April 30, 1975. 5 fig, 3 tab. 


Descriptors: *Waste water treatment, *Equalizing 
reservoirs, *Mixing, Equipment, Flow control, 
Waste dilution, Circulation. 

Identifiers: *Equalization basins, Flow fluctua- 
tions, Concentration fluctuations. 


Proper selection of equalization basin volumes and 
mixing equipment can reduce the investment and 
operating costs for physical, chemical, and biolog- 
ical treatment systems, and can produce a system 
that is less susceptible to upsets and that will con- 
sistently provide a better quality effluent than an 
unequalized system. The hydraulic equalization 
basin is characterized by a varying flow into the 
basin and a constant flow from the basin and will 
dampen out fluctuations in influent stream con- 
centration and flow. The second type of equaliza- 
tion basin contains a constant volume and will only 
dampen fluctuations in concentration. The most 
typical type of waste stream is one in which both 
flow and concentration vary. Equalization of these 
streams can be effected by either fixed or varying 
volumes in the equalization basin. Proper installa- 
tion and baffling of the fluid agitation equipment 
used to provide mixing in the system is critical to 
the successful operation of an equalization 
system. Blending in waste treatment is a flow con- 
trolled operation which means that large diameter 
impellers running at slow speeds require less 
horesepower for the same degree of blending than 
do small high speed impellers. For a mixing to 
operate properly a well baffled system is required 
in order to make maximum use of the applied 
power. Correct baffling ensures a uniform fluid 
regime and provides for a constant and uniform 
power draw. (Orr-FIRL) 

W76-00237 


PILOT-SCALE, HIGH-RATE BIOLOGICAL 
DENITRIFICATION, 

Ecolotrol, Inc., Bethpage, N.Y. 

J. S. Jeris, and R. W. Owens. 

Journal Water Pollution Control Federation, Vol 
47, No8, p 2043-2057, August, 1975. 14 fig, 5 tab, 4 
ref. 


Descriptors: *Waste water treatment, 
*Denitrification, Nitrification, Municipal wastes, 
Nitrogen, Recharge, Groundwater, Water pollu- 
tion control, *Pilot plants, New York, Treatment 
facilities, Water reuse. 

Identifiers: *Fluidized bed reactor, Nassau Coun- 
ty(NY). 


A pilot scale fluidized bed reactor was installed at 
the Bay Park Water Renovation Plant, Nassau 
County, New York, to denitrify the waste water 
before disposal of the waste water into the ground- 
water table. The reactor consisted of five 0.6-cm 
thick Plexiglas sections 0.46-m in diameter. A 0.3- 
cm thick steel flow distribution plate was posi- 
tioned 0.46-m up from the base of the column and 
covered with 3.8-cm of pea gravel and about one m 
or 270 kg of white silca sand with an effective size 
of 0.6-mm and a uniformity coefficient of 1.5. A 
schematic diagram of the nitrification and 
denitrification processes is presented. High-rate 
denitrification in a fluidized bed of sand covered 
with denitrifying biomass was _ successfully 
demonstrated at this moderate sized pilot plant 
treating 136,000 liters/day. The system con- 
sistently produced greater than 99% removal of 
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the influent nitrogen in less than 6.5 minutes at a 
flux rate of 620 liters/min/sq m. The full potential 
of this system has not yet been determined. The 
average removal was 5,450 kg. of NO3-N/day/cu 
m of reactor volume but the system was also able 
to remove up to 20,700 kg/day/cu m. Nitrogen 
removal efficiency was not affected by diurnal 
flow variation and a 17-hour shutdown. The opera- 
tion routine was simple, trouble-free, and required 
little time. The removal ability was greater than the 
concentrations of nitrate-nitrogen that would be 
expected in a municipal treatment plant. The 
proven efficiency of this system as well as its low 
space requirements and ease of operation should 
make it a viable denitrification alternative method. 
(Orr-FIRL) 

W76-00238 


ACTIVATED CARBON: OLD SOLUTION TO 
OLD PROBLEM, PARTI, 

ICI United States Inc., Wilmington, Del. Specialty 
Chemicals Div. 

A.D. Adams. 

Water and Sewage Works, Vol 122, No 8, p 46-48, 
August, 1975. 2 fig. 


Descriptors: *Waste water treatment, *Activated 
carbon, Lignite, Sludge treatment, Methane, 
Sludge digestion, Filtration, Trickling filters, 
Anaerobic digestion. 

Identifiers: Powdered activated carbon. 


Laboratory and full scale field trials, conducted 
from 1972-1974, have shown that the addition of 
powdered lignite activated carbon to anaerobic 
digesters will minimize operating problems and 
lower sludge disposal costs. In the laboratory test, 
municipal sludge was digested in a batch treatment 
process and gas evolution was measured. After 
three weeks, methane production in the digester 
dosed with lignite carbon was five times that of the 
control. The first field evaluation was performed 
at a two mgd trickling filter plant using two stage 
digestion. Powered activated carbon was added to 
the primary sludge and supernatant clarity and gas 
production were monitored. After two weeks, the 
supernatant clarity had improved measurably, the 
vacuum filter operation had improved, and the 
necessity for the use of FeCl3 and lime had 
decreased. However, the expected increase in gas 
production did not occur, possibly due to the 
presence of industrial wastes. Activated carbon 
was then added to the sludge in a two stage 
digestion system of a 1.8 mgd trickling filter plant. 
Clarity of the supernatant improved and gas 
production increased from an average of 7500 cu 
ft/day to 11,000 cu ft/day. The third evaluation 
was performed at a two mgd activated sludge plant 
with a severely overloaded two stage digestion 
system. The supernatant improved, gas production 
increased, and use of vacuum filtration was no 
longer necessary as a result of the addition of ac- 
tivated carbon. (Orr-FIRL) 

W76-00239 


UPGRADING LAGOON EFFLUENT FOR BEST 
PRACTICABLE TREATMENT, 

Brown and Caldwell, Walnut Creek, California. 

R. W. Stone, D. S. Parker, and J. A. Cotteral. 
Journal Water Polltion Control Federation, Vol 47, 
4 8, p 2019-2042, August, 1975. 16 fig, 9 tab, 11 
ref. 


Descriptors: *Waste water treatment, *Sewage 
treatment, *Treatment facilities, Water quality 
standards, Flotation, Filtration, Nitrification, 
Chlorination, Algae, Bays, California, *Sewage 
lagoons, Oxidation lagoons, Pilot plants. 
Identifiers: Dissolved air flocation, Gravity filtra- 
tion, Breakpoint chlorination, *Fixed bed reac- 
tors, San Francisco Bay(Calif). 


Modeling efforts and studies performed by the 
University of California’s Sanitary Engineering 
Research Laboratory of Berkeley, state and 
federal agencies, and engineering consultants have 


detetermined that the water pollution problems as- 
sociated with the South Bay segment of the San 
Francisco Bay system may be mitigated by ap- 
propriate control measures such as upgrading ex- 
isting treatment facilities to a level of quality 
higher than that defined by federal secondary 
treatment standards. The potentially feasible alter- 
natives for upgrading the Sunnyvale, California, 
treatment plant were identified. The apparent best 
alternative project was determined to be to add 
fixed growth reactors for nitrification and dis- 
solved air flotation and gravity filtration for alga 
removal and dechlorination. Pilot plant studies of 
the tertiary treatment processes identified in the 
apparent best alternative project were started in 
spring 1973. Studies were performed on dissolved 
air flotation, filtration, breakpoint chlorination, 
and nitrification using fixed growth reactors. Max- 
imum allowable loading rates, chemical require- 
ments, and operational parameters were evaluated 
for each of the unit processes. A schematic draw- 
ing of existing and proposed facilities is presented. 
(Orr-FIRL) 

W76-00240 


MEMBRANE PROCESSES 
TREATMENT, CONCLUSION, 
Aberdeen Univ., (Scotland). Dept. of Chemistry. 
For primary bibliographic entry see Field 3A. 
W76-00241 


FOR WATER 


AN EVALUATION OF THREE COMBINED 
SEWER OVERFLOW TREATMENT ALTERNA- 
TIVES, 

Clark, Dietz, and Associates, Urbana, III. 

J. W. Parks. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-239 115, 
$5.25 in paper copy, $2.25 in microfiche. Environ- 
mental Protection Agency, Report EPA-670/2-74- 
079, December, 1974. 112 p, 32 fig, 20 tab, 2 ap- 
pend. EPA Project 11020 FAM Program Elements 
1BP034. 


Descriptors: *Waste water treatment, *Sewers, 
*Overflow, *Combined sewers, *Treatment facili- 
ties, Sewerage, Biochemical oxygen demand, 
Suspended solids, Effluents, Organic matter, 
Lagoons, Data collections, Hydraulics, Storm ru- 
noff. 

Identifiers: Wet weather discharge, Organic load- 
ing. 


Three systems for the treatment of combined 
sewer overflow in Shelbyville, Illinois, were eval- 
uated for influent and effluent flow, BOD, and 
suspended solids. These were a single-cell flow- 
through lagoon, a retention lagoon followed by a 
two-cell facultative lagoon system and effluent 
chlorination, and a sedimentation tank with in- 
fluent chlorination. Each alternative unit was 
found to be effective in reducing the measured 
pollutional discharges during wet weather condi- 
tions. Partial separation of the combined sewers 
also was successful in reducing the organic loading 
during periods of combined sewer overflow. A 
detailed analysis was presented of the two-cell 
facultative lagoon as a tertiary treatment system 
for the existing sewage treatment plant effluent. 
Data on the operation of the units was collected 
only during April and May, and it was recom- 
mended that these treatment units be further 
tested for seasonal variation in runoff which might 
affect unit performance. Design criteria in select- 
ing and sizing combined sewer overflow treatment 
units should be based on the expected first flush 
characteristics, runoff intensities, and influent 
sewer hydraulic capacities. (Kramer-FIRL) 
W76-00242 


UV-OZONE 
PROCESS, 
Westgate Research Corp., Marina del Rey, Calif. 
J.D. Zeff, R. R. Barton, B. Smiley, and E. 
Alhadeff. 


OXIDATION/STERILIZATION 
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Available from the National Technical Informs | 


tion Service, Springfield, Va 22161, as AD/A-004 


205, $4.75 in paper copy, $2.25 in microfiche, | 


Army Medical Research and Development Com. 


mand, Washington, D.C., September, 1974. 89 p, 4) 


fig, 31 tab, 19 ref, 4 append. DADA 17-73C-3138. 


Descriptors: *Ozone, *Ultraviolet 
*Waste water treatment, Organic matter, Microor- 
ganisms, Bacteria, Effluents, Temperature, Pres. 
sure, Disinfection. 


It has been found that the combination of ozone 
and ultraviolet radiation for purifying water con- 
taining bacteria and organics is more effective 


than either treatment alone. A study was con _ 


ducted to determine the levels of ozone and UV 
radiation required to destroy predetermined con- 
centrations of microbial contaminants and organic 
substances in waste water effluents. A stirred 
batch reactor was used for both a microbiological 
and an organic study. The microbiological in- 
vestigation on E. coli, Streptococcus faecalis, 
Klebsiella pneumonia and Acanthamoeba castel- 
lanii showed that the rate of destruction at room 
temperature and at 40C were about the same. Ap- 
proximately 0.3 mg/liter of ozone in water was ef- 
fective in the presence of uv light for two minutes 
or more contact time for disinfection. Test organic 
Compounds selected were hydroquinone, pyrogal- 
lol, xylenol, sodium acetate, and urea. A column 
reactor with an internally located uv lamp gave the 
best reaction rate and ozone in air plus uv at am- 
bient temperature and pressure gave good results. 
(Kramer-FIRL) 

W76-00243 


TREATMENT OF SLUDGE FROM SEWERAGE 
AND BURNT ASHES, 

Environmental Protection Agency, Research Tri- 
angle Park, N.C. 

For primary bibliographic entry see Field SE. 
W76-00244 


EVALUATION OF A _ 35-GPH PORTABLE 
DESALINATION PLANT AND CONCEPTUAL 


DESIGN OF A 220-GPH CONTAINERIZED 


PLANT, 

Civil Engineering Lab. (Navy), Port Hueneme, 
Calif. 

For primary bibliographic entry see Field 3A. 
W76-00245 


A PILOT PLANT FOR SEWAGE TREATMENT 


BY CROSS-FLOW FILTRATION, 


Tennessee Univ., Knoxville. Dept. of Chemical t 


Engineering. 
J.J. Perona, J.D. Hutchins, A.M. Rom, J.S. 
Johnson, Jr., and W. G. Sisson. 


Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as ORNL- | 
TM-4659, $4.25 in paper copy, $2.25 in microfiche. | 


Oak Ridge National Laboratory, Tennessee, Re- 
port No ORNL-TM-4659, September, 1974. 20 p, 6 
fig, 1 tab, 1 ref. 


Descriptors: *Sewage treatment, *Pilot plants, | 


*Waste water treatment, *Treatment facilities, 
Municipal wastes, Alkalinity, Filtration, Filters, 
Effluents. 

Identifiers: Cross-flow, filtration, Physico-chemi- 
cal treatment. 


The first six months of operation of a 10,000 gpd 


pilot plant for treating primary sewage effluent | 


from the Oak Ridge municipal plant have been 
successful. The plant operates by physico-chemi- 
cal treatment, without biological action, and is 
based on the cross-flow filtration process. This 
process consists of acidification to pH 3 and addi- 
tion of iron; holdup with air sparging for one hour; 


pH adjustment to 6; and filtration. Five runs were | 


made with product fluxes above 100 gal/day cu ft 
for the first 50 hours of operation. Chemical and 


power costs for a large scale process would be in | 


radiation, 
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the range of 35 to 60 cents/gal. Effluent was taken 
from a primary settler as feed and produced a fil- 
trate of a higher quality than that obtained by 
secondary biological treatment. Because the 
present filter design would not be applicable for 
large scale plant, it is recommended that a filter 
development program be conducted to implement 
this method. (Kramer-FIRL) 

W76-00246 


A LABORATORY STUDY OF RDX ADSORP- 
TION BY CARBON, 

Army Mobility Equipment Research and Develop- 
ment Center, Fort Belvoir, Va. 

J.G. Vlahakis. 

Available from the National Technical Informa- 
tion Service, Springfield, Va, as AD/A-002 049, 
$3.75 in paper copy, $2.25 in microfiche. August, 
1974. 37 p, 18 fig, 4 tab, 2 append. 


Descriptors: *Waste water treatment, *Water 
treatment, *Adsorption, *Carbon, Activated car- 
bon, Groundwater, Explosives, Potable water, 
Reverse osmosis, Ion exchange, Hydrolysis, 
Chlorination, Polymers, Boiling. 

Identifiers: *RDX, TNT, Filtrasorb 400. 


A two-phase study was performed to investigate 
treatment methods for the removal of RDX explo- 
sive (C3H606N6) from contaminated groundwater. 
The first phase of the program consisted of testing 
seven different commercially available processes: 
carbon adsorption; reverse osmosis; ion exchange; 
hydrolysis; boiling; chlorination; and, polymeric 
adsorption. Carbon adsorption represented the 
best process for removal of RDX from potable 
water based on relative simplicity and effective- 
ness for domestic use. Adsorption isotherm tests 
indicate that the maximum theoretical saturation 
capacity of Filtrasorb 400 is about 0.125 g RDX/g 
carbon for a feed concentration of 19.5 mg/liter 
RDX. When about 60 mg/liter TNT were added to 
the RDX feed, the RDX saturation capacity was 
reduced 40% to 0.076 g RDX/g carbon. The second 
phase of the investigation consisted of running 
small-diameter-column exhaustion tests using Fil- 
trasorb 400 to determine residence times, carbon 
capacities, and breakthrough characteristics of the 
carbon under dynamic conditions. Retention times 
of 0.92 to 4.90 minutes were studied. For five runs 
with flow rates ranging from 0.36 to 1.5 gal/min/sq 
ftand feed concentrations from 5.5 to 20.4 mg/liter 
RDX, the adsorption efficiency was directly re- 
lated to retention time. In competitive adsorption 
of TNT and RDX, the RDX adsorption efficiency 
was dependent on the RDX to TNT concentration 
ratio over a narrow RDX concentration range. 
This is due to the preferential adsorption of TNT. 
Additional research should be performed to in- 
vestigate a wider range of the experimental 
parameters in order to facilitate scale-up. (Orr- 
FIRL) 


W76-00247 


INTERIM REPORT ON TASK FORCE ON 
PHOSPHATE REMOVAL SLUDGES, 
Environmental Protection Agency, Cincinnati, 
Ohio. Advanced Waste Treatment Research Lab. 
J.B. Farrell. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-238 317, 
$7.25 in paper copy, $2.25 in microfiche. EPA Re- 
port, EPA-670/2-75-013, January, 1975. 200 p, 1 
fig, 2 tab, 15 ref, 10 append. EPA Program Ele- 
ment 1BB043. 


Descriptors: *Waste water treatment, *Sludge 
treatment, ‘*Sludge disposal, *Dewatering, 
‘Filtration, Phosphorus, Phosphates, Iron, Alu- 
minum, Lime, Solid wastes. 

Identifiers: Sludge volume, Thickening. 


A substantial portion of waste water treatment 
capital and operating cost is due to sludge handling 
and disposal. However, information on siudge 
produced in conventional waste water treatment is 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


widely scattered and very little information is 
available on the sludges produced by processes for 
phosphorus removal. An interim report of a task 
force on the sludges produced when lime, 
Fe(+++), or Al(+++) are added for ‘he purpose 
of P removal is discussed. Most of the information 
concerns the mass of sludge produced and its fil- 
tering properties. The sludges formed when lime is 
added to waste water have a greater solids content 
after settling and dewater at greater mass rates 
than conventional sludges. Conventional sludges 
are defined as digested total sludge from a conven- 
tional primary plus activated sludge plant. Lime 
sludges produce a much larger mass of sludge per 
volume of waste water. Sludges formed when 
Al(+ ++) or Fe(+++) are added to waste water 
dewater more poorly than conventional sludges 
and the sludge solids content is less. The sludge 
mass produced is higher than that from conven- 
tional sludge but lower than that from lime 
sludges. Sufficient information is not yet available 
to accurately predict the dewatering properties of 
iron or aluminum sludges. Research studies and 
field investigations of the dewatering properties of 
iron and aluminum sludges are being continued. 
(Orr-FIRL) 

W76-00248 


UPGRADING AND EXPANSION OF THE WSCC 
PISCATAWAY WASTEWATER TREATMENT 
FACILITY TO 30 MGD AWT, PRINCE 
GEORGE’S COUNTY, MARYLAND, FINAL EN- 
VIRONMENTAL IMPACT STATEMENT. 
Environmental Protection Agency, Philadelphia, 
Pa. Region III. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-237 482, 
$19.25 in paper copy, $2.25 in microfiche. Sep- 
tember 16, 1974. 824 p, 23 fig, 25 tab, 12 photos, 11 
append. 


Descriptors: *Waste water treatment, *Treatment 
facilities, *Environmental effects, Incineration, 
Environmental control, Environmental engineer- 
ing, Maryland. 

Identifiers: *Environmental impact statements, 
*Piscataway Wastewater Treatment Facility(Md), 
Prince George’s County(Md). 


The Washington Surbuban Sanitary Commission 
(WSSC) has applied to the Environmental Protec- 
tion Agency for federal financial assistance to up- 
grade the Piscataway Wastewater Treatment 
Facility to provide advanced waste water treat- 
ment (AWT) and to operate at its full 30 mgd 
capacity. The final environmental impact state- 
ment report is pr ted. The proposed project is 
an integral portion of a comprehensive program 
designed to clean up the lower Potomac River and 
its tributaries. This project would improve water 
quality in the tributaries to Piscataway Bay. The 
facility will fulfill the goals of water pollution con- 
trol without significantly harming other environ- 
mental criteria, and will aid in providing a cleaner, 
healthier environment. The adverse environmental 
impacts created by the implementation of this pro- 
gram are largely short-term and within acceptable 
limits. The adverse impacts are associated with 
construction activities and would result in tempo- 
rary increased noise levels, disruption of traffic, 
inconveniences to residents, siltration of streams, 
disruption to wildlife and wildlife habitat, and 
slight decreases in ambient air quality in areas 
close to the construction. The size of the effluent 
disposal pipe and the proposed method of sludge 
treatment and disposal are two areas of con- 
troversy. The disposal pipe has a larger capactiy 
than is currently required but this is allowable 
because it eliminates the necessity for replacing 
the pipe if the capacity of the plant is increased in 
the future. The proposed method of disposal, in- 
cineration, is still under investigation. Incineration 
will not be’allowed on a routine basis until its en- 
vironmental effects are known. (Orr-FIRL) 
W76-00249 
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ELECTROCHEMICAL CARBON 
TION, 

Environics, Inc. Huntington Beach, Calif. 

P. H. Owen, and J. P. Barry. 

Avialable from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-239 156, 
$3.75 in paper copy, $2.25 in microfiche. Environ- 
mental Protection Agency, Report EPA-670/2-75- 
028, June, 1972. 43 p, 10 fig. EPA Project 17020 
HAL, 68-01-0040. 


REGENERA- 


Descriptors: *Adsorption, *Activated carbon, 
*Waste water treatment, Municipal wastes, Ef- 
fluents, Tertiary treatment, Electrochemistry, 
Water purification, Chemical oxygen demand, 
Costs, Sewage treatment. 

Identifiers: *Electrochemical regeneration, Ther- 
mal regeneration, Regenerated carbons. 


Experimentation was conducted to investigate a 
process of electrochemical regeneration of granu- 
lated activated carbon spent in the adsorption 
treatment of municipal secondary effluent. Elec- 
trochemically regenerated carbon and virgin car- 
bon were compared by their respective abilities to 
remove soluble COD organics from sand-filtered 
secondary effluents during simultaneous dynamic 
exhaustion. It was found that electrochemical 
regeneration of granular activated carbon can 
restore the working capacity for removing soluble 
COD organics to from 42 to 61% of the capacity of 
virgin carbon. The 61% of COD capacity elec- 
trochemically regenerated is about 77% as good as 
the average thermal regenerated capacity. As com- 
pared to thermal regeneration of carbon, the costs 
of electrochemical regeneration are much lower. 
Based on the electrolysis cell energy requirement 
measured as 15.3 watt hours per gram COD ad- 
sorption capacity regenerated, the calculated cost 
of electrical power to regenerate and rinse the car- 
bon spent in treating 1000 gallons of Lake Tahoe- 
type waste water was 0.66 cents. This is equivalent 
to 3.2 cents per pound of carbon at a dosage of 207 
Ibs carbon per million gallons of effluent. 
(Kramer-FIRL) 

W76-00250 


SLUDGE ACTIVITY AND FULL-SCALE PLANT 
CONTROL, 

University of Strathclyde, Glasgow (Scotland). 
Dept. of Civil Engineering. 

P. Coakley, and J. O’Neill. 

Water Pollution Control, Vol 74, No 4, p 404-414, 
1975. 8 fig, 2 tab, 15 ref, 1 append. 


Descriptors: *Activated sludge, *Treatment facili- 
ties, *Control systems, Toxicity, *Waste water 
treatment, Automation, Monitoring, Biological 
treatment, Biochemical oxygen demand, Analyti- 
cal techniques, *Sludge treatment. 

Identifiers: Dehydrogenase activity, Sludge activi- 
ty measurement, Triphenyl tetrazolium chloride 


(TTC) 


Three recognized processes in activated sludge 
treatment are adsorption, flocculation, and biolog- 
ical oxidation. Discussion was given to the 
mechanism of the initial rapid removal of BOD, 
with emphasis on microbiological activity. Full- 
scale activated sludge plant studies indicated a sig- 
nificant increase in the level of dehydrogenase ac- 
tivity, as seen by the production of formazan, as 
the organic load to the sludge increased. A 
threefold increase in formazan yield was found to 
occur within 30 minutes of the addition. Toxic 
materials in the plant had a major role in the reduc- 
tion of dehydrogenase activity. These may be mea- 
sured by a dye such as triphenyl tetrazolium 
chloride (TTC), which gives early warning of toxic 
substances not normally monitored. From both 
full-scale plant =a laboratory tests sludge activity 

(e d as yield of formazan 
from TTC/unit weight MLVSS) were shown to 
have potential for use in activated sludge plant 
control. Using graphs and tables compiled from 
plant data for formazan yield under a variety of 
conditions, a facility operator could assess: the 
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Group 5D—Waste Treatment Processes 


ability of an activated sludge to metabolize a par- 
ticular industrial effluent; whether sludge was un- 
derloaded or overloaded; and whether the sludge 
was affected by a toxic material. It is suggested 
that many sewage works are equipped to imple- 
ment this control system, and that the method 
could be developed for automatic analysis. 
(Kramer-FIRL) 

W76-00252 


TREATMENT TRIO TAMES' ORGANICS, 
KILLS BACTERIA. 

Chemical Engineering, Vol 82, No 17, p 63, Au- 
gust 18, 1975. 1 fig. 


Descriptors: *Waste water treatment, *Ozone, 
*Activated carbon, Pilot plants, Gamma rays, 
Treatment facilities, Disinfection, Oxygenation, 
Organic matter, Operating costs, Bacteria, 
*Bactericides, *Organic wastes. 

Identifiers: Cobalt-60. 


An alternative to chlorine disinfection of waste 
water has been tested, using a combination of 
gamma rays, ozone, and activated carbon. Com- 
pressed air is utilized to agitate waste water in an 
oxygenation chamber; ozone is then injected in the 
waste water from the bottom of the chamber. This 
raises the dissolved oxygen level to about 25 
mg/liter, which is necessary to oxidize the or- 
ganics completely to carbon dioxide and water. 
Waste water is then pumped from the oxygenation 
tank to an irradiator/activated carbon hybrid 
which is filled with activated carbon and has 
cobalt-60 rods in the center of a column. When or- 
ganics attach to the column and are irradiated, the 
dissolved oxygen content drops to two to three 
mg/liter and color is reduced by 90 to 99%. Ozone 
is then injected into the discharge line, raising the 
dissolved oxygen level to about 14 mg/liter. While 
gamma rays alone kill 99% of viruses and bacteria 
and ozonization alone kills 95-96%, the synergistic 
effects of the combination remove practically 
100%. A pilot plant has been operated at a 5000 
gallons/day poultry processing facility in Marietta, 
Georgia. Even with influents containing 1150 
mg/liter organics, the organics loading has been 
reduced by 95%. Because the radiation dose con- 
centrates on the organics rather than the whole 
waste water stream, operating efficiency is higher 
and costs are lower. (Kramer-FIRL) 

W76-00253 


HOW TO DESIGN ACTIVATED SLUDGE 
UNITS, 

Fluor Engineers and Constructors, Inc., Los An- 
geles, Calif. Environmental Engineering Dept. 

S.J. Thomson. 

Hydrocarbon Processing, Vol 54, No 8, p 99-102, 
August, 1975. 5 fig, 6 ref. 


Descriptors: *Waste water treatment, *Activated 
sludge, *Treatment facilities, *Design criteria, In- 
dustrial wastes, Biodegradation, Sludge, Microor- 
ganisms, Temperature, Organic compounds, 
Nutrients, Oil wastes. 

Identifiers: Refineries, Petrochemical industry. 


Activated sludge units for treatment of 
biodegradable substances need to be designed with 
considerable flexibility because the values of some 
Operation parameters cannot be exactly deter- 
mined. The consumption of biodegradable materi- 
als in aerated activated sludge systems varies with 
temperature, population of microorganisms, 
nutrient availability, oxygen supply, and type and 
concentration of organics in the feed. The design 
procedure described was developed using pilot 
and industrial operating data for activated sludge 
plants in the refining and petrochemical industry 
but similar design relationships can be determined 
for the design of units for other industries by 
similar collection and evaluation of appropriate 
data. Graphs are presented which show the follow- 
ing operating data: residence time; sludge produc- 
tion; sludge age; and oxygen requirement. In- 





terpretation of the graphs is demonstrated by a 
sample problem. The steps in the procedure are to: 
establish the required food to microorganism ratio; 
determine the required aeration basin volume for a 
MLVSS concentration of 2,500 mg/liter; calculate 
the aeration residence time; establish sludge 
production; check sludge age; establish oxygen 
requirement; determine design return activated 
sludge flow; calculate nutrient requirements; and, 
determine the temperature correction. (Orr-FIRL) 
W76-00254 


SEWAGE AND EFFLUENT-CHEMICAL EN- 
GINEERING DEVELOFMENTS ON THE WAY, 
P. Butler. 

Process Engineering, p 85-87, June, 1975. 5 fig, 1 
tab. 


Descriptors: *Waste water treatment, *Chemical 
engineering, *Sewage treatment, Industrial 
wastes, Equipment, Activated sludge, Oxygen. 
Identifiers: Physico-chemical treatment, ICI deep 
shaft process, Oxygen-activated sludge, Alwatech 
process, Alwafloc process, Catalytic oxidation. 


New chemical engineering processes for effluent 
treatment are discussed. The ICI deep shaft aera- 
tion process for treating both sewage and industri- 
al effluents is an air-lift type of fermenter, in 
which the air for biological oxidation also provides 
the driving force for liquid circulation. A pilot 
plant is now in operation at the Billingham sewage 
works, United Kingdom. Satec, U. K., (an Air 
Products Subsidiary) has been working on a pilot 
plant program for oxygen-activated sludge treat- 
ment. Research has been conducted on both mixed 
and staged variants of oxygen-activated sludge 
systems. The Rotapur process consists of physico- 
chemical treatment followed by catalytic oxida- 
tion. This process has been applied to sewage 
treatment, textile effluent treatment, pig slurry, in- 
dustrial waste waters containing phenol, and gas 
cleaning/odor control. The Alwatech process is a 
purely physico-chemical method of treating food 
industry wastes combined with protein and fat 
recovery. The Alwatech process combines 
precipitation of the protein and/or fat with dis- 
solved air flotation to bring the solids to the sur- 
face of the liquor where they can be skimmed off. 
The Alwafloc process for fat recovery treats waste 
water with trivalent metallic ions under acid condi- 
tions, followed by the addition of calcium ions to 
raise the pH and an anionic polyelectrolyte to 
strengthen the floc. The Alwatech process has 
been used in treating wastes from slaughter houses 
and poultry processing plants. The Alwafloc 
process has been used for effluents from poultry 
plants, margarine and edible oil plants, and in the 
one pi industry. (Orr-FIRL) 

W76-00255 


POLIOVIRUS INACTIVATION BY ACTIVATED 
SLUDGE, 

Texas Univ., at Austin. Dept. of Civil Engineering; 
and Texas Univ. at Austin. Dept of Environmental 
Health Engineering. 

J. F. Malina, Jr., K. R. Ranganathan, B. P. Sagik, 
and B. E. Moore. 

Journal Water Pollution Control Federation, Vol 
“ No 8, p 2178-2183, August, 1975. 6 fig, 2 tab, 10 
ref. 


Descriptors: *Waste water treatment, *Activated 
sludge, *Viruses, Disinfection, Sludge disposal, 
Monitoring, Viricides, Sewage treatment, Public 
health, Diseases, Epidemiology, Microbiology. 
Identifiers: *Poliovirus. 


An evaluation of the permanent inactivation of 
virus in the activated sludge process was per- 
formed. Activated sludge was inoculated with triti- 
um-labeled poliovirus in batch reactors, and the 
fate of the virus was followed by tracing the 
radioactive label and infectivity with time. The ini- 
tial total virus in the systems was 4.8 times ten to 
the tenth power PFU. The initial adsorption of 1.9 


times ten to the ninth power PFU/g of sludge was 
followed by a period of no significant reduction in | 
the titer in the supernatant. The decrease in infec. 
tivity titer of the supernatant after a period of one | 
hour followed the empirical relationship: the initial | 
virus concentration in the supernatant per gram of | 
initial MLSS (PFU/ml-g) equals the virus concen. | 
tration in the supernatant at any time t (PFU/ml-g) | 
times the time in minutes raised to a constant of | 
0.32. The results indicate that some of the 
poliovirus adsorbed to the activated sludge parti- | 
cles is inactivated and thai virus particles that are 
not infective may be released into the supernatant. 
However, the association of virus particles with 
sludge and the fact that infectious virus particles 
can be eluted from sludge solids must be con- 
sidered in evaluating sludge disposal alternatives | 
and in virus monitoring techniques proposed for 
sewage treatment plant effluents. (Orr-FIRL) 
W76-00256 


INTERMITTENT SAND FILTERS FOR UP 
GRADING LAGOON EFFLUENTS, 

Utah Water Research Lab. Logan. | 
J. H. Reynolds, S. E. Harris, D. Hill, D. S. Filip, 
and E. J. Middlebrooks. 

Public Works, Vol 106, No 9, p 91-94, September, 
1975. 1 fig, 2 tab, 5 ref. 


Descriptors: *Waste water treatment, *Lagoons, 
*Filters, Water quality, Suspended solids, 
Biochemical oxygen demand, Chemical oxygen 
demand, Sands, Filtration, Sewage lagoons. 

Identifiers: *Intermittent sand filters, Hydraulic | 
loading rate. ft 


An experimental full-scale plant was built at the 
lagoon treatment plant of the City of Logan, Ohio, 
to test the effectiveness of intermittent sand filters 
for polishing lagoon effluents. The facility con- 
sisted of six filters, each 25 by 36 feet and contain- 
ing three feet of pit-run concrete sand with an ef- 
fective size of 0.17 mm and uniformity coefficient 
of 9.7. Data were collected and analyzed for 
hydraulic loading rates ranging from 0.2 mgad to 
1.2 mgad. T alga genera present in the lagoon ef- 
fluent had little effect on the performance of the | 
intermittent sand filters. The length of the filter 
run was directly related to the influent algal con- 
centration and hydraulic loading rate. The effluent 
total suspended solids concentration increased 
slightly with an increase in the hydraulic loading 
rate. When the average influent volatile suspended 
solids (VSS) concentration was 16.9 mg/liter, the 
filters produced an effluent with less than 15 
mg/liter of VSS. The intermittent sand filter 
produced a consistent effluent BOD of less than 5 
mg/liter and filtered effluent BOD and COD in-| 
crease slightly with an increase in the hydraulic | 
loading rate. The influent ammonia-nitrogen con-| 
centration were reduced from 2.5 mg/liter to less | 
than 0.54 mg/liter. The pH values of filter effluent 
were approximately 8.0 but ranged between 7.9 
and 8.9. The full-scale filter rests essentially 
duplicated the performance of laboratory and pilot 
scale tests. (Orr-FIRL) 

W76-00257 


— 


AMMONIA REMOVAL-WHAT’S BEST, | 
Calgon, Corp., Pittsburgh, Pa. Wastewater Appl 
cations Research. 
D. Mioduszewski. 
Water and Wastes Engineering, Vol 12, No7, p34 
36, 38, 40, 45-46, July, 1975. 4 fig, 2 tab. 


Descriptors: *Waste waiter treatment, *Ammonia, 
Ion exchange, Denitrification, Nitrification, | b 
Chlorination, Activated carbon, Nitrogen, Costs,” 
Cost comparisons. } 
Identifiers: *Air stripping, Breakpoint chlorina-| 
tion, Chloramines. t 


The relative advantages and disadvantages of the | 
different processes for ammonia removal are com: 
pared on an equivalent technical and economic) 
basis. Ammonia removal by ion exchange involves 
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the displacement by ammonium ions of some other 
cation from an insoluble exchange medium. Natu- 
ral zeolite, such as clinoptilolite, has shown the 
best selectivity for ammonia. The success of the 
clinoptilolite process is greatly dependent on the 
development and demonstration of an economical, 
practical, and environmentally sound method of 
recycling the regenerant. Two methods of treating 
the regenerant are ammonia siripping to the at- 
mosphere or to recovery systems and breakpoint 
chlorination. Nitrogen removal can be achieved 
biologically through the processes of nitrification 
and denitrification. In the nitrification process, 
ammonia is oxidized aerobically to nitrite and then 
to nitrate. The denitrification step removes the 
nitrogenous oxygen demand; nitrate is anaerobi- 
cally converted to nitrogen gas. The three major 
types of process configurations for nitrification- 
denitrification are combined sludge, separate 
sludge, and submerged filter systems. The air 
stripping process for ammonia removal involves 
raising the pH of the waste water to 10.5 to 11.5 
and providing sufficient air-water turbulent con- 
tact and air flow to strip the ammonia gas from 
solution. Chlorination of waste water results in an 
increase in chloramine species up to a maximum 
after which the concentration of chloramines falls 
toa minimum which is termed the breakpoint. Ad- 
dition of activated carbon to the process as a 
catalyst/dechlorinator seems to concentrate the 
oxidizing power of the applied chlorine. Air 
stripping is the least expensive treatment methods; 
ion exchange with regenerant recovery is the most 
expensive. (Orr-FIRL) 

W76-00258 


SEWAGE TREATMENT AND DISCHARGE 
INTO TROPICAL COASTAL WATERS, 
University of the South Pacific, Suva (Fiji). 
School of Natural Resources. 

For primary bibliographic entry see Field SE. 
W76-00259 


SHALLOW DEPTH SEDIMENTATION-A RA- 

TIONAL APPROACH TO WATER AND 

WASTEWATER CLARIFICATION, 

National Environmental Engineering Research 

Inst., Nagpur (India). 

R. Paramasivam, and P. S. Kelkar. 

Journal of the Institution of Engineers (India), Vol 

Part PH 2, p 46-50, February, 1975. 6 fig, 2 tab, 
1 ref. 


Descriptors: *Waste water treatment, *Water 


treatment, ‘*Sedimentation, Settling basins, 
Hydraulics, Suspended solids. 
Identifiers: *Tube settlers, *Clarification, 


*Shallow depth sedimentation. 


The development of the shallow depth sedimenta- 
tion principle is discussed. Diameter, specific 
gravity, shape and concentration of particles as 
well as temperature and tank hydraulics influence 
the settling characteristics of particles. The effi- 
ciency of sedimentation is dependent mainly on 
the surface loading or the tank overflow rate 
rather than on depth or detention time. One of the 
first (1915 patent) shallow depth sedimentation 
designs involved several shallow settling compart- 
ments formed by a series of conical circular trays 
placed one above the other. In the 1960's, the suc- 
cessful application of shallow depth sedimentation 
using small diameter (2.5-10.0 cm) tubes as settling 
devices was demonstrated. The two basic tube 
configurations are essentially horizontal and 
steeply inclined. Tube configurations meet the 
tequirements of shallow depth, laminar flow con- 
ditions and reasonable overflow rates. The per- 
formance of the settlers depends largely upon the 
tube design. The tube height should be as short as 
possible to minimize the settling distance. Tube 
Shape should permit nesting to eliminate waste 
space between tubes in a unit. Three proprietary 
tube settler units are described. Tube settlers are 
being employed at water treatment plants to 
reduce detention time or to increase capacity, Set- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


tling tubes used for the clarificcation of raw and 
trickling filter effluents were found to increase the 
capacity of existing clarifiers or improve the per- 
formance of poorly operating units. (Orr-FIRL) 
W76-00263 


SEWAGE TREATMENT TO MEET TOMOR- 
ROW’S NEEDS, 

G. A. Truesdale, and M. R. G. Taylor. 

Water and Pollution Control, Vol 74, No 4, p 455- 
565, 1975. 1 fig, 2 tab, 34 ref. 


‘Descriptors: *Waste water treatment, *Sewage 


treatment, Treatment facilities, Sewage works, 
*Biological treatment, Costs, Water reuse, Water 
demand, Potable water, Irrigation, Filtration, 
Lagoons, Nitrification, Denitrification, Activated 
carbon, Membrane process. 

Identifiers: *Physico-chemical treatment, *United 
Kingdom. 


To meet the probable increase in water demand in 
the UK, it will be necessary to increase abstrac- 
tion from rivers, resulting in an increase in the 
volume of sewage effluent requiring disposal and a 
reduction in the volumes of water in the rivers for 
diluation of this increased volume of effluent. 
Therefore, more stringent standards for sewage 
effluents will be required to protect potable water 
supplies. Processes that can be used to achieve 
higher effluent standards are discussed. The 
processes assume that sewage treatment will still 
be based on conventional biological methods with 
a combination of biological and physico-chemical 
methods were appropriate. The costs are based on 
1971 conditions. Tertiary treatment processes 
discussed include: irrigation over grasslands; slow 
and filtration; retention in lagoons; rapid sand fil- 
tration; microstraining; gravel bed clarifiers; and, 
nitrification, denitrification, and phosphate 
removal methods. Water reclamation processes in- 
clude: activated carbon adsorption; ion exchange; 
electrodialysis; reverse osmosis; and thermal 
processes such as multistage and multiple effect 
evaporation. The capital expenditure on sewage 
treatment in the UK has risen from 20 million 
pounds in 1950 to 160 million pounds in 1973. It 
currently amounts to more than 0.5% of the gross 
national product of the UK. (Orr-FIRL) 
W76-00264 


AERATION PLANT DESIGN: DERIVATION OF 
BASIC DATA AND COMPARATIVE PER- 
FORMANCE STUDIES, 

R. B. Badger, D. D. Robinson, and R. J. Kiff. 
Water Pollution Control, Vol 74, No 4, p 415-429, 
1975. 2 fig, 17 tab, 3 ref. 


Descriptors: *Waste water treatment, *Sewage 
treatment, *Treatment facilities, *Activated 
sludge, Design criteria, Laboratory tests, Pilot 
plants, Aeration. 

Identifiers: Aerators. 


A single-stage activated sludge plant employing 
vertically-mounted mechanical aerators was 
chosen as the most economical method of expand- 
ing the waste water treatment facility at Rod- 
bourne, U.K. An experimental program was con- 
ducted to establish comparative operating data for 
four configurations of activated-sludge processes. 
The configurations were: single pocket completely 
mixed; two pocket series flow; four pocket series 
flow; and, interseries flow which comprises two 
pockets completely mixed followed by two 
pockets series flow. Bench-scale tests were per- 
formed on all configuratins. The interseries system 
proved to be the most ideal layout for effective 
bioflocculation. The Rodbourne sewage was easily 
treated by activated sludge; a low residual COD 
concentration and full nitrification were effected. 
A pilot-scale test was conducted using the interse- 
ries flow configuration. This experimental pro- 
gram identified the most stable mode of operation 
and provided a large amount of information on the 
variables involved. An assessment of the mean 
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values and standard deviation for independent 
process variables was made to ensure that the 
plant will be able to comply with effluent stan- 
dards 90 percent of the time. (Orr-FIRL) 
W76-00265 


*‘CATTY’ ODOURS IN SEWAGE WORKS, 
Thames Water Authority, London (England). 
Metropolitan Public Health Div. 

J. V. Stedman, and P. J. Matthews. 

Water Pollution Control, Vol 74, No 4, p 471-473, 
1975. 8 ref. 


Descriptors: *Waste water treatment, *Odor, 
*Sewage treatment, *Industrial wastes, Hydrogen 
sulfide, Sewage works. 

Identifiers: | 4-methyl-4-mercapto-pentan-2-one, 
Mesity] oxide. 


‘Catty’ odors have been reported at industrial slag 
heaps and sewage treatment plants, in an industrial 
effluent, and in food storage. The ‘catty’ odor has 
been shown to be due to 4-methyl-4-mercapto-pen- 
tan-2-one, which results from a reaction between 
mesityl oxide and hydrogen sulfide. An investiga- 
tion was conducted to determine the mechanism 
by which 4-methyl-4-mercapto-pentan-2-one could 
give rise to ‘catty’ odors at sewage works. The fol- 
lowing conclusions were reached. Mesityl oxide 
reacts with hydrogen sulfide in crude sewage 
sludge to produce 4-methyl-4-mercapto-pentan-2- 
one which has a strong ‘catty’ odor. The sludge 
must be relatively fresh with a pH close to 6, and 
must have available sulfide present. If the pH of 
the sludge is higher than 6, then in the presence of 
sulfide, the threshold level of mesityl oxide for 
odor development may be as low as 0.01 mg/liter. 
If the ‘catty’ odor results from the caustic 
demethanolation of pentoxone, then the problem 
may be solved by replacing this solvent with 
methyl isobutyl carbinol. This implies that the 
presence of compounds, such as pentoxone, 
which may be precursors to mesityl oxide must be 
prevented to avoid the ‘catty’ odor in industrial 
waste water, sewage, and sewage sludge. (Orr- 
FIRL) 

W76-00266 


THE PERFORMANCE OF 
SLUDGE FLOTATION PLANT, 
M. L. Burfitt. 

Water Pollution Control, Vol 74, No 4, p 474-475, 
1975. 1 tab, 2 ref. 


FULL-SCALE 


Descriptors: *Sludge treatment, ‘*Flotation, 
*Waste water treatment, *Sewage treatment, 
Treatment facilities, Suspended solids, Activated 
sludge, *Performance. 


Operating data from the largest sludge flotation 
plant currently installed on a sewage works in the 
United Kingdom is presented. The sewage treat- 
ment plant at Aycliffe, UK, was expanded in 1972 
for a dry-weather flow of 24,000 cu m/day and a 
population equivalent of 132,000 persons. Surplus 
activated sludge is consolidated in two 23 sq m 
flotation units prior to mixing, further con- 
solidated with primary sludge, and subsequently 
digested and filter pressed. Using the flotation 
technique, a surplus activated sludge containg 
5000 mg/liter suspended solids can be thickened to 
yield a sludge which contains 4.0% dry solids. The 
flotation technique is very efficient; it can remove 
99.6% of the influent suspended solids. Due to the 
current excess capacity in the plant, the sludge 
loading rate has been slightly reduced to produce a 
thicker sludge float one-ninth of its original 
volume. (Orr-FIRL) 

W76-00267 


OBSERVATIONS ON THE PERFORMANCE OF 
POLISHING LAGOONS AT A LARGE RE- 
GIONAL WORKS, 
Water Pollution 
(England). 


Research Lab., Stevenage 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


I. P. Toms, M. Owens, J. A. Hall, and M. J. 
Mindenhall. 

Water Pollution Control, Vol 74, No 4, p 383-401, 
1975. 14 fig, 9 tab, 28 ref. 


Descriptors: *Lagoons, *Sewage treatment, 
*Suspended solids, Biochemical findings, Oxygen 
demand, Bacteria, Nitrates, Retention, Effluents, 
*Waste water treatment, Phosphorus, Per- 
formance. 

Identifiers: Phosphorus removal, Effluent polish- 
ing. 


The use of lagooning as a polishing process was 
considered, in terms of number of laguons, their 
retention periods, and depths required. Generally, 
except for the removal of phosphate and am- 
monia, it was found that several lagoons in series 
are better than a single lagoon of the same total re- 
tention period. The lagoons at Rye Meads Sewage 
Purification Works, Great Britain, were used for 
this study with the following conclusions. While 
lagooning of sewage effluent can be an efficient 
process for reducing suspended solids, BOD, fecal 
bacteria, nitrate, and phosphate, many of the 
required performance characteristics are not com- 
patible. Thus, for the removal of the maximum 
amounts of ss, BOD, and fecal bacteria, lagoons 
should be operated in series. Because the growth 
of phytoplankton increases ss and BOD and 
reduces the mortality of fecal bacteria, it should be 
minimized by using a total retention period of up 
to four days in small consecutive lagoons. Fecal 
bacteria removal (due to amount of daylight) will 
be greatest in summer; in short-retention series 
lagoons, ss removal is not dependent upon the 
season. Conditions which favor the maximum 
removal of nitrate are the exposure of water to a 
maximal surface of mud. Removal rates up to 0.8 g 
N/sq m day are expected when denitrification is 
performed at the mud/water interface. Maximum 
phosphorus removal is possible when algae popu- 
lations are at their maximum; their growth in- 
creases the pH of the water and causes precipita- 
tion of P as hydroxyapatite. While this algal 
growth occurs most rapidly during long (10 days or 
more) retention periods in single shallow lagoons 
in the summer, unacceptable ss and BOD may 
result. All of these findings are applicable to the 
‘polishing’ of almost fully nitrified effluents. 
(Kramer-FIRL) 

W76-00268 


WASTEWATER SOLIDS SEPARATION, 

P. N. Cheremisinoff, and S. M. Feller. 

Pollution Engineering, Vol 7, No 8, p 26-33, Au- 
gust, 1975. 9 fig. 


Descriptors: *Separation techniques, Filters, Fil- 
tration, *Waste water treatment, Diatomaceous 
earth, Screens, Sands, Equipment, Water treat- 
ment, Clarification, Settling basins, Particle size, 
Lagoons. 

Identifiers: *Suspended solids removal, Rotary 
screens, Rapid sand filters, In-depth filters. 


Various types of equipment for the removal of 
suspended solids from water and waste water are 
detailed. New methods meet high-level treatment 
requirements for nonbiodegradable wastes, inde- 
pendent of living organisms. The new systems 
described maintain predictable control and absorb 
shock loads with minimal effects on effluent quali- 
ty. Screening equipment includes rotary screens to 
remove coarse solids from waste water; static 
screens emply a large screen surface at a steep 
angle so that dewatered solids travel down the sur- 
face of the screen into a sump; vibrating screens 
trap solids which are moved to the periphery of the 
screen el t for disposal; microstrainers use a 
drum mechanism covered with a special weave 
fabric to separate small suspended particles. Of 
the many types of existing filters, the surface-con- 
tact type, or slow sand filters; sit on a system of 
collection and drainage pipelines; rapid sand filters 
are also surface filtration devices which are com- 
posed of a layer of graded sand supported on 





layers of graded gravel, some with coagulants 
added in a rapid mixing basin; moving bed filters 
are a continuous rapid sand type filter with a 
counter-current sand and influent flow directipon; 
in-depth filters are an improvement on the rapid 
sand filter, with a gradation of grain size from 
coarse to fine in the direction of the flow. Other 
separation techniques are diatomaceous earth fil- 
tration, a type of mechanical separation, and grass 
plots used as a system when effluents are irrigated 
over grasslands. Lagoons and oxidation ponds, 
settlers, thickeners, and clarifiers, are also 
described and illustrated. (Kramer-FIRL) 
W76-00271 


CURRENT TRENDS IN PACKAGED WASTE- 
WATER TREATMENT FACILITIES, PART I, 
New Jersey Inst. of Tech., Trenton. Dept. of Civil 
and Environmental Engineering. 

R. Dresnack, and W. Miller. 

Water and Sewage Works, Vol 122, No 8, p 60-63, 
August, 1975. 5 fig. 


Descriptors: *Waste water treatment, *Treatment 
facilities, *Biological treatment, Organic wastes, 
Microorganisms, Activated sludge. 

Identifiers: Contact stabilization systems, 
Completely mixed systems, Package plants. 


A state-of-the-art report is presented on package 
waste water treatment plants. The advantages, dis- 
advantages, process variations and cost variables 
of package plants are discussed. Performance data 
and a selection guide are also included. Package 
plants can be classified as using either biological or 
chemical treatment methods. There are significant 
differences among package plants using biological 
processes. The basic difference between the 
systems is the manner in which the required hard- 
ware is assembled. The digestion of organic wastes 
by microorganisms in the contact stabilization 
process is a two step process. In step one, the 
microorganisms consume the organic wastes. 
Metabolic digestion or biochemical breakdown of 
the material consumed occurs in step two. Two 
configurations of package contact stabilization 
units that are commercially available are a circular 
plant and a rectangular plant with a mechanical 
sludge handler. Completely mixed activated sludge 
systems operate as homogeneous systems where 
the organic waste is well mixed with the seed 
sludge during aeration. Many variations in size, 
shape and operational features can be found 
among completely mixed systems. (Orr-FIRL) 
W76-0027 


HOW CAN YOU COPE WITH SHORTAGES. 
New York City Dept. of Water Resources. 
For primary bibliographic entry see Field SF. 
W76-00282 


WATER-QUALITY REQUIREMENTS FOR THE 
CHEMICAL INDUSTRY, 

Du Pont de Nemours (E. I.) and Co., Wilmington, 
Del. 

A. W. Fynsk. 

Journal of the American Water Works Associa- 
sp Vol 67, No 2, p 65-66, February, 1975. 4 tab, 
2 ref. 


Descriptors: *Waste water treatment, *Chemical 
wastes, *Water quality standards, *Chemical in- 
dustry, *Water utilization, *Consumptive use, 
Non-consumptive use, Cooling, Recirculated 
water, Standards, Water demand, Water treat- 
ment, Recycling, Boiler feed water, Corrosion, In- 
dustrial water. 

Identifiers: Cascading. 


The chemical industry is diverse. There are 27 dif- 
ferent classifications of product lines defined by 
the Bureau of Census for the chemical industry. 
The industry uses about 4500 billion gallons per 
year. The water is used in the following percent- 
ages: cooling-80%, process-16%, and steam 
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production, sanitation and potable water-4%. Con- 
sumption of water is only 9% of the water intake 
and further treatment of water is given to only 13% 
before use. Water quality requirements for cooling 
and industrial boiler feedwater are given. Most of 
the water used does not meet Drinking Water 
Standards (EPA). Recycling and cascading of 
water is feasible in many cases and will increase in 
use as the competition for available water supply 
grows and the costs of water supply and disposal 
increase. (NWWA-Bradbeer) 

W76-00284 


PLASTIC OUTFALL LAID EXTRA DEEP. 
For primary bibliographic entry see Field 5E. 
W76-00343 


PUMPING APPLICATIONS...SEWAGE, 
SLUDGE, AND SLURRY, 

For primary bibliographic entry see Field 8C. 
W76-00344 


BIOLOGICAL TREATMENT OF EFFLUENT 
WITH ROTATING DISCS. 

French Patent FR 2240-190. Issued April 11, 1975. 
Derwent French Patents Report, Vol W, No 21, p 
4, July, 1975. 


Descriptors: *Patents, *Biological treatment, 
*Bacteria, *Waste water treatment, Equipment, 
Waste treatment, Aerobic treatment, Oxygena- 
tion, Effluents. 

Identifiers: *Rotating discs. 


A plant for the biological treatment of effluents 
using rotating discs was patented. These discs are 
partly immersed to provide growth support sur- 
faces for bacteria which are alternately immersed 
in and withdrawn from liquid to be treated as the 
discs rotate. Thus, a disc carries on one or both 
faces one or more bundles of open-ended tubes. 
Discs are designed in sectors, made of polyvinyl 
chloride sheets set between radial, metal spoles set 
at less than 180 degrees to each other, bounded by 
a metal rim. Each sector carries a tube bundle. The 
plant purifies sewage or polluted effluents by an 
aerobic method employing contact with the discs 
on which bacteria are grown. Oxygenation of the 
bacteria is highly efficient as the disc rotates, as a 
result of the slight compression within the tubes as 
they are submerged and become filled with liquid, 
followed by slight under-pressure as the disc 
rotates and the tubes are emptied. (Kramer-FIRL) 
W76-00345 


WASTE WATER PURIFICATION USING AC- 
TIVE CARBON AND ASH. 

French Patent FR 2241-502. Issued April 25, 1975. 
Derwent French Patents Report, Vol W, No 22, p 
8, July, 1975. 


Descriptors: *Patents, *Waste water treatment, 
*Adsorption, ‘*Activated carbon, Recycling, 
Sludge treatment, Dewatering, Sewage treatment, 
Waste disposal, Water purification. 
Identifiers: Pyrolysis, Waste reuse. 


A patent was issued for a method of waste water 
purification which uses activated carbon and ash 
obtained by pyrolysis of previously precipitated 
and skimmed off organic matter from processed 
sewage. Sludge from one settling tank is de- 
watered by filtration and the resulting almost dry 
solids are processed in a reactor. Some of the ac- 
tivated carbon and ash mixed with fresh water 
from this reactor is fed to the liquid in a second 
settling tank which receives the partially clarified 
water from the first process. After adsorption of 
the organic matter in this tank, sludge is pumped 
into a mixer in front of the first settling tank so 
that its adsorptive capacity may be utilized. 
Because of this recycling of the waste products, 
disposal of less than 0.1% of the original solids is 
necessary. (Kramer-FIRL) 
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TERTIARY TREATMENT OF WASTE WATER 
WITH OZONE AND ULTRASONICS. 

Belgian Patent BE-821-971. Issued May 7, 1975. 
Derwent Belgian Patents Report, Vol W, No 21, p 
2, July, 1975. 


Descriptors: *Patents, *Ozone, *Waste water 
treatment, *Flocculation, *Polyelectrolyses, 
Operating costs, Capital costs, *Tertiary treat- 
ment, *Ultrasonics. 

Identifiers: Multi-stage waste water treatment. 


A multi-stage waste water treatment was patented. 
Tt> waste water is treated with a coagulating 
agent; treated with a polyelectrolyte flocculating 
agent; and passed through a laminar flow separat- 
ing cell, where clarified liquid rises between close- 
ly spaced plates and the bulk of residual solid im- 
purities settle out. The resultant clarified liquid is 
cavitated by ultrasonic energy, and, while in this 
state, is contact-treated with ozone. Two sources 
of ultrasonic energy should be used, one operating 
at a frequency of no more than 30 kHz, and the 
other being at least twice the frequency of the 
first. Ozone contact takes place in a counter-cur- 
rent column with the gas rising through descending 
clarified liquid. Thus tertiary treatment produces a 
very high standard of treated effluent and offers 
optimum economy of investment and low operat- 
ing costs. (Kramer-FIRL) 

W76-00347 


FILTER FOR PURIFICATION OF WASTE 
WATER. 

French Patent FR 2241-499. Issued April 25, 1975. 
Derwent French Patents Report, Vol W, No 22, p 
7-8, July, 1975. 


Descriptors: *Patents, *Filters, *Sewage treat- 
ment, *Waste water treatment, Microorganisms, 
Sludge treatment, Biological treatment, Water pu- 
rification, Filtration. 

Identifiers: * Biological filters. 


A filter for purification of waste water or sewage 
was patented. Sewage is allowed to trickle over a 
filter bed in order to build up a layer of sludge and 
microorganisms. Grains cover the filter bed and 
are circulated from time to time, so that the sludge 
is removed. Sludge removal efficiency is increased 
when the waste water is distributed uniformly over 
the whole of the filter bed by rotating distribution 
arms. The washing arms rotate around two pipes; 
one admits compressed air to aerate the biological 
layer and the other evacuates the treated sludge. 
Circulation of the filter grains prevents clogging by 
efficiently detaching the sludge from the grains. 
(Kramer-FIRL) 

W76-00348 


OXYGEN DISSOLVING UNIT FOR AN AC- 
TIVATED SLUDGE PLANT. 

Netherlands Patent NL 7413-332. Issued May 9, 
1975. Derwent Netherlands Patents Report, Vol 
W,No 21, p1, July, 1975. 


Descriptors: *Activated sludge, *Patents, *Waste 
water treatment, Reservoirs, Aerobic conditions, 
Oxygen, Effluents, Treatment facilities, Dissolved 
oxygen. 

Identifiers: 
treatment. 


*Oxygen dissolving unit, Package 


A patented oxygen dissolving unit for an activated 
sludge plant is described. The apparatus is con- 
tained in a tank with an inlet for incoming ef- 
fluents. The unit can be installed as a package 
alongside a reservoir and is used to raise the 
biological activity and thus the efficiency of aero- 
bic purification of the waste water. Incoming ef- 
fluents may be pumped via a static mixing zone to 
a receiving zone beneath a gas space created by 
the pressurized oxygenating gas. From these, ox- 
ygen is dissolved in the static mixing zone into tur- 
bulent effluent and the de-oxygenated gas has a 
vent to the atmosphere. The receiving zone also 
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has an outlet for oxygen- enriched effluent to 
return to the reservoir. Construction of the com- 
pact unit is inexpensive, and the directional ad- 
justability of the outlet promotes optimum aerobic 
and circulatory condiiions for activated sludge. 
(Kramer-FIRL) 

W76-00349 


SINGLE BASIN AERATED SEWAGE LAGOON 
WITH SPRING TIME INTENSIFIED AERA- 
TION, 

Atara Corp., Montreal, (Canada). (Assignee). 

D. S. Murphy. s 
United States Patent 3,897,334. Issued July 29, 
1975. Official Gazette of the United States Patent 
+r Vol 936, No 5, p 1834-1835, July, 1975. 1 
ig. 


Descriptors: *Sewage treatment, *Patents, 
*Aerated lagoons, *Waste water treatment, 
* Aeration, Sewage lagoons, Temperaturé control, 
Equipment. 

Identifiers: High intensity aeration, Aerators. 


A sewage treatment method was patented which 
consists of introducing raw sewage from an inlet at 
one end of a lagoon, passing this sewage through 
the lagoon in a flow path, and removing treated ef- 
fluents at an outlet at the opposite end of the 
lagoon. Sewage is treated in a first zone of high in- 
tensity aeration by several densely disposed aera- 
tors located in rows across the flow path in the 
lagoon adjacent to the inlet, and is further treated 
in a second similar zone, where a second set of 
aerators are less densely disposed than the first. 
Sewage is then fed to a third zone of high intensity 
aeration with the group of aerators being more 
densely disposed than the second multiple; treated 
sewage is passed through a further zone between 
the third multiple of aerators and an outlet, 
through a zone without aerators. Thus, as sewage 
is passed from the first to the third multiple of 
aerators, the air supply to the first and second mul- 
tiples of aerators is maintained and the air supply 
to the third set of aerators is controlled. The third 
group of aerators are capable of providing a zone 
of final high intensity aeration in the sewage being 
treated, and include a temperature control switch 
connected so that the conduits to the third mutiple 
of aerators are closed when the temperature in the 
lagoon falls below about 10C. (Kramer-FIRL) 
W76-00350 


SYNTHETIC SURFACTANTS IN URBAN EF- 
FLUENTS AND THEIR RATE OF ELIMINA- 
TION IN BIOLOGICAL WASTEWATER 
TREATMENT PLANTS (SINTETICHSKIE 
POVERKHNOSTNOAKTIVNYE VESHCHEST- 
VA V GORODSKIKH STOKAKH I EFFEKTIV- 
NOST’ OCHISTKI OT NIKH NA 
BIOLOGICHESKOY STANTSI}), 

Y.I. Kostovetskiy, G. M. Rakhov, and Y. I. 
Shteynberg. 

Gigiyena i Sanitariya, No 2, p 95-96, 1975. 1 tab 3 
ref. 


Descriptors: *Waste water treatment, *Treatment 
facilities, *Surfactants, Coagulation, Filters, 
Aeration, ‘*Biological treatment, Municipal 
wastes, Effluents. 


The efficiency of biological waste water treatment 
plants in the elimination of synthetic surfactants 
from municipal waste water was studied. Mechani- 
cal settling reduced the surfactant concentration, 
ranging from 2.2 to 5.3 mg/liter originally, by 5- 
16%, while biological coagulation increased the 
elimination rate to 30%. Biological filters and aera- 
tion tanks had efficiencies of 40-48% and 47- 
78.3%, respectively. The overall efficiency of 
biological waste water treatment plants ranged 
from 48 to 80%, depending on the initial concen- 
tration and on the efficiency of the mechanical pu- 
rification stage. Surfactant concentrations up to 10 
mg/liter did not interfere with the operation of 
biological fonds. (Takacs-FIRL) 

W76-00351 


57 


ONE-STEP NITRIFICATION AND CARBON 
REMOVAL, 

Oklahoma State Univ., Stillwater. School of Civil 
Engineering. 

E. L. Stover, and D. F. Kincannon. 

Water and Sewage Works, Vol 122, No 6, p 66-69, 
June, 1975. 4 fig, 2 tab, 9 ref. 


Descriptors: *Nitrification, Ammonia, Nitrogen, 
Chemical oxygen demand, *Waste water treat- 
ment, Microbial degradation, *Biological treat- 
ment, Carbon. 

Identifiers: *Rotating biological discs process, 
*Carbon removal. 


The rotating biological disc process has been 
shown to be very effective for biological nitrifica- 
tion. A two-year study from 1972 to 1974 was per- 
formed to determine the ammonia-nitrogen 
characteristics of a rotating biological contractor 
system operated at COD and NH3-N concentra- 
tions comparable to those of domestic waste 
water. Ammonia-nitrogen removal characteristics 
for shock loads were also studied. The principle of 
the rotating disc system is that the discs are par- 
tially submerged in waste water and the microbial 
population is passed alternately through waste 
water and air. The discs provide media to support 
fixed microbial growth, contact the growth with 
the waste water, and aerate the waste water to pro- 
vide enough dissolved oxygen for aerobic biologi- 
cal activity. It was found that the system achieved 
complete nitrification at a hydraulic loading of 0.5 
gpd/sq ft and influent COD and NH3-N concentra- 
tion of 250 mg/liter and 27.6 mg/liter, respectively. 
The first stage removed 82 percent of the am- 
monia-nitrogen, with all removed by the fifth 
stage. The majority of the COD was removed in 
the first stage of the rotating disc unit. Shock load 
experiments showed that ammonia-nitrogen 
removal increased with increased COD and NH3- 
N concentrations because ammonia-nitrogen 
could be incorporated into cellular matter instead 
of oxidized to nitrate-nitrogen. Variables affecting 
nitrification capacity of the process were seen to 
be temperature, pH, presence of inhibitors, total 
applied loading, and the COD or BOD to NH3-N 
ratio. (Kramer-FIRL) 

W76-00352 


AN EXPERIMENT OF RAPID FILTRATION 
THROUGH DUAL-MEDIA BED FOR SECON- 
DARY TREATMENT EFFLUENTS (NISO ROKA 
NI YORU NIJI SHORISUI NO ROKA JIKKEN), 
T. Yoda. 

Gesuido Kyokaishi, (Journal of Japan Sewage 
Works Association), Vol 12, No 132, p 54-63, 
May, 1975. 10 fig, 2 tab, 11 ref. 


Descriptors: *Waste water treatment, *Filtration, 
Coals, *Tertiary treatment, Turbidity, Biochemi- 
cal oxygen demand, Biological treatment. 
Identifiers: Sand. 


Tertiary treatment of sewage water by a two layer 
filtration technique is studied. The filtration layers 
considered were sand with a 0.58 mm effective 
radius, anthracite with 1.0 mm or 1.2 mm radius, 
and the combination of sand and anthracite used in 
equal amounts for a total bed thickness of 600 mm. 
The cross section of the filtration bed was 0.63 sq 
m, and six of such filtration beds were used to 
treat the water after second stage treatment. The 
six filtrations beds were combined at each bed out- 
let and the water filtered by each was mixed and 
discharged. The turbidity and BOD value of the fil- 
tered water were less than 6 and 8, respectively, 
for the sample water. The turbidity was 24 and 
BOD 28, at a filtration rate of below 600 m/day. 
The pH of the filtered water showed a slightly 
higher value than that of the unfiltered water; the 
former pH ranged from 7.25 to 7.80 and the latter 
ranged from 7.16 to 7.50. The best combination of 
layers was sand with the 1.2 mm radius anthracite. 
(Katayama-FIRL) 

W76-00353 
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PURE OXYGEN TREATMENT OF WASTE- 
WATER, 

FMC Corp., Itasca, Ill. 

R. H. Stetzer. 

Pollution Engineering, Vol 7, No 5, p 42-45, May, 
1975. 4 fig, 1 tab. 


Descriptors: *Oxygenation, *Biological treatment, 
*Waste water treatment, Biochemical oxygen de- 
mand, Chemical oxygen demand, * Aeration, Pilot 
plants, Suspended solids, Treatment facilities. 
Identifiers: *Pure oxygen treatment. 


Pure oxygen systems are compared with conven- 
tional air activated sludge methods for biological 
treatment of waste water. Advantages of oxygena- 
tion are high removals of BOD, COD, and 
suspended solids, at reduced costs. A pure oxygen 
system using a diffuser design with operation in an 
open aeration tank has been developed. Oxygen 
dissolution generates micron-sized bubbles deep in 
the mixed liquor, producing oxygen transfer effi- 
ciencies over 90 percent. Uncovered tanks have no 
enclosed pure oxygen atmosphere and thus require 
no alarms. These tanks allow the CO2 gases to 
escape to the atmoshpere, resulting in a high pH in 
the mixed liquor, which is advantageous for nitrifi- 
cation. Automatic control is maintained by a 
system of dissolved oxygen probes and analyzers. 
Pilot facilities of pure oxygen are in operation at 
treatment plants in Englewood and Denver, 
Colorado. This system may be used to upgrade ex- 
isting facilities, often without tank modification. 
(Kramer-FIRL) 

W76-00354 


AN ASPECT OF THE SOLIDS RETENTION 
TIME CONTROL IN THE ACTIVATED 
SLUDGE PROCESS (KASSEI ODEN PUROSESU 
NI OKERU YOJO ODEN NO HAISHUTSU), 

R. Ota. 

Gesuido Kyokaishi, (Journal of Japan Sewage 
Works Association), Vol 12, No 133, p 52-57, 
June, 1975. 4 fig, 2 ref. 


Descriptors: *Activated sludge, *Mathematical 
studies, *Waste water treatment, *Sludge treat- 
ment, Water quality control, Treatment facilities, 
Chemical precipitation. 

Identifiers: *Japan, *Solids retention time(SRT), 
*Solids removal. 


The sludge retention time (SRT) and total sludge 
quantity in a precipitation pool are considered 
mathematically based on the Walker's SRT Con- 
trolling Equation. The effects on water quality of 
periodic and nonperiodic sludge removals from the 
precipitation pool which may be governed by SRT 
control are considered as they relate to the sewage 
treatment plant at Fukashiba, in the Ibaragi Pre- 
fecture of Japan. Since the spread of sludge parti- 
cle movement is faster than that of water, the 
sludge precipitation process is dependent upon the 
capacities of the aeration and precipitation pools 
for calculation of the volume of activated sludge. 
The concept of SRT control for water quality is 
not applicable to controlling total sludge quantity, 
and the SRT values must be determined empiri- 
cally for each individual plant. The SRT value at 
the Fukashiba plant was estimated to be about 65 
days, which was larger than the value estimated by 
Walker of 5 to 10 days for municipal waste water. 
However, the Fukashiba plant was treating large 
amounts of waste water from the petrochemical 
industry. Periodic or continuous removal of excess 
sludge from the precipitation pool gave a stable 
quality to the treated water, with the standard 
deviation of COD as 4 mg/liter, while non-periodic 
removal gave a deviation of between 12 and 29 
mg/liter. (Katayama-FIRL) 

W76-00356 


EPA CREATES NEW SEWER AND PLANT IN- 
EXES. 

Engineering News Record, Vol 194, No 25, p 73- 

74, June 19, 1975.2 tab. 





Descriptors: *Construction costs, *Sewerage, 
*Waste water treatment, *Treatment facilities, 
Municipal wastes, Data processing, Computer 
programs, Model studies. 
Identifiers: *Cost indexes. 


A set of three municipal treatment plant and sewer 
project construction cost indexes is being 
published by the Environmental Protection Agen- 
cy. These have been developed by the ICARUS 
Corporation and replace previous EPA indexes. 
The three basic indexes are large city advanced 
treatment (LCAT), small city conventional treat- 
ment (SCCT), and complete urban sewer system 
(CUSS). The indexes were computed on the basis 
of current technology, labor productivity, and 
vendor profits. Model plants which served as a 
basis for each index were constructed from a data 
base which is continually updated as innovations 
cause changes in the costs of various factors. In 
the case of the LCAT index, component configu- 
rations for a model 50 mgd and a model 5 mgd 
facility were selected, including bar screen, grit 
chamber, primary clarification, activated sludge, 
lime clarification, multi-media gravity filtration, 
chlorination, gravity thickening, vacuum filtra- 
tion, and multiple hearth incineration. A computer 
program was then used to design a model plant, 
identifying major cost elements. For LCAT, these 
were: equipment (17.2% of total cost); civil materi- 
al and labor (35.4%); piping material and labor 
(10.3%); electrical material and labor (2.7%); and 
construction overhead (22.5%). Index equations 
were formulated by finding those materials and/or 
wage rates that would typify the movement of a 
particular cost component. A profit adjustment 
factor and a productivity factor were included in 
this calculation. For creating the SSCT and the 
CUSS indexes, similar procedures were applied. 
(Kramer-FIRL) 

W76-00358 


TRACE ELEMENTS IN CORN GROWN ON 
LONG-TERM SLUDGE DISPOSAL SITE, 

National Environmental Research Center, Cincin- 
nati, Ohio, Advanced Waste Treatment Research 


ab. 
For primary bibliographic entry see Field 5B. 
W76-00359 


INSTRUMENTATION AND AUTOMATION OF 
WASTEWATER TREATMENT SYSTEMS, 
(LITERATURE REVIEW), 

National Environment Research Center, Cincin- 
nati, Ohio. Advanced Waste Treatment Research 
Lab. 

J. F. Roesler, and R. H. Wise. 

Journal Water Pollution Control Federation, Vol 
47, No 6, p 1369-1381, June, 1975. 136 ref. 


Descriptors: *Automation, ‘*Instrumentation, 
*Waste water treatment, *Reviews, Analytical 
techniques, Monitoring, Measurement, *Control 
systems, Computers, Pollutant identification, 
*Treatment facilities, *Bibliographies. 

Identifiers: Process stream analyzers, Sensors. 


Recent literature on automation systems for waste 
water treatment systems and on related instrumen- 
tation is reviewed. Process stream analyzers and 
sensors have been designed to e substrate, 
physical and chemical properties, suspended 
solids, and biological activity. Monitoring of or- 
ganic loads in waste water process streams by in- 
strumented on-line analyses of total carbon, total 
organic carbon (TOC), and total oxygen demand 
(TOD) rather than by manually determined BOD is 
discussed. Widespread usage of on-line commer- 
cially available process stream analyzers is ex- 
pected over the next ten years. These include 
equipment for monitoring nitrate-nitrite, am- 
monia, orthophosphorus, and total hydrolyzable 
phosphorus. Current techniques involving con- 
tinuous pressure sensors are reviewed, including 
applications in flow and level measurements, den- 
sity, viscosity, consistency, and leak detection. 





Advantages and disadvantages of various auto. | 


matic control systems for waste water treatment 
processes are detailed. Maiiiematical models and 
control strategy simulations may be used to pre. 
dict system responses. Available microcomputers 


and minicomputers for programmed data acquisi- | 


tion and operational control were also surveyed. 
(Kramer-FIRL) 
W76-00364 


POSSIBILITIES OF WASTE WATER IRRIGA.| 
TION IN FORESTS (MOEGLIHCKEITEN DER) 


ABWASSERVERREISELUNG IN 
BESTAENDEN), 


WALD. 


a 
Goettingen Univ. (West Germany).Inst. of Soil 


Science and Forest Nutrition. 
U. Sommer, and H. W. Fassbender. 


Allgemine Forstzeitschrift, Vol 30, No 22, p 469.) 


471, June, 1975. 5 tab, 3 ref. 


Descriptors: *Irrigation, *Waste disposal, *Soil 
chemistry, ‘*Forests, Crops, Plastic pipes, 
Phosphorus, Alaklinity, Groundwater, Public 


health, Soil analysis, Nitrogen, Environmental ef- 3 


fects. 
Identifiers: *Germany, Land application. 


Studies of soil chemical cc 





forests have been made. Untreated waste water 
generated in the 


Braunschweig, Germany, is discharged over 


croplands in summer, and in coniferous forests in| 
winter through percolation by means of movable| 


plastic pipes. Investigations of soil samples from 


the forests after percolation of waste water! 
revealed a significantly increased phosphorus con- | 


tent, and an increased soil pH due to increased 


sodium and calcium levels. However, most of the | 


calcium and magnesium inputs are adsorbed by 


humus. Groundwater samples were seen to con-| 


tain no pathogenic germs, due to rapid decomposi- 
tion in the soil. The nitrogen concentrations of the 
groundwater were below the maximum allowable 
level. Waste water irrigation caused the positive 
growth of young trees, and made the species com- 
position of the udergrowth more variegated. 
(Nave-FIRL) 

W76-00366 


PLANNING AND CONSTRUCTION OF SEWER 
AND DRAINAGE SYSTEMS (PLANNING UND: 
BAU VON KANALISATIONS--UND ENTWAES- 


SERUNGSANLAGEN), 

W. Kiefer. 

Technische Mitteilungen, Vol 68, No 5, p 159-164, 
May 1975. S fig, 13 ref. 


Descriptors: *Storm runoff, *Waste water treat: 


ment, Overflow, Rainfall, Planning, Sewerage, 
Sewers, *Drainage systems, *Treatment facilities, 
Storm water, Mathematical studies. 


Identifiers: Storm retention basins, Rain yield, | 


Reinhold’s curves. 


General principles and problems of the planning 
and construction of sewer and drainage systems 
are presented. Runoff as a basis for the dimension 


ing of sewer systems may be calculated from em-| 


pirical values as a function of both the number of 


inhabitants and of the water infiltration, which isa) 


function of the age of the sewer system. Storm m- 
noff is usually calculated on the basis of Rein 
hold’s rain yield curves. The critical rain yield is 
taken to be 15 liters/sec, which implies that a much 
larger quantity of water is to be fed into the waste 
water treatment plant, and that the facility would 
require the use of additional storm overflow and 
storm retention basins. (Nave-FIRL) 

W76-00367 


ANOTHER LOOK AT THE NRC FORMULA, 
California Univ., Davis. Dept. of Civil Engineer 


ing. 
E. D. Schroeder, and G. Tchobanoglous. 


position and hygienic | 
investigations concerning waste water irrigation in | 


towns of Wolfsburg and! 
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Water and Sewage Works, Vol 122, No 7, p 58-60, 
July, 1975. 2 fig, 8 ref. 


Descriptors: *Trickling filters, *Mathematical 
models, *Design criteria, Filters, Biochemical ox- 
ygen demand, Biological treatment, *Waste water 
treatment, Filtration. 

Identifiers: NRC formula, Goodness-of-fit: 


The (National Research Council) (NRC) formula 
on which a design model for trickling filters has 
been based was critically examined. The model 
was devised by NRC’s Committee on Sanitary En- 
gineering, Subcommittee on Sewage Treatment in 
Military Installations. While this model is widely 
accepted, data for the formula were obtained over 
thirty years ago. The equation of best fit was 
stated as: E (or percent efficiency)= 100 (weight 
of BOD removed by the filter and clarifier/weight 
of BOD applied including recycle). This was also 
expressed as E = 100/(1 + 0.0085 times the square 
root of (the weight of BODS per day/gross volume 
in acre feet x the number of passes through the 
filter)). When the NRC formula was developed, its 
two constraints were that efficiency was forced to 
be 100% when the loading rate was zero, and that 
recycling trickling filter effluent was assumed to 
be beneficial. When alternate methods of fitting 
curves through the data were considered, there 
was no fit found for which the quality was particu- 
larly good. The formula neglects differences in 
temperature. waste water constituents, media 
characteristi:s, and other factors, and considers 
only volumetric flow rate, BODS, and filter 
volume. Thus, in designing a trickling filter, it was 
suggested that the engineer not use the NRC for- 
mula as a standard, but rather test any new facility 
by a pilot plant study. (Kramer-FIRL) 
76-00368 


RECLAMATION OF METAL VALUES FROM 
METAL-FINISHING WASTE TREATMENT 
SLUDGES, 

Battelle Columbus Labs., Ohio. 

A.B. Tripler, Jr., R. H. Cherry, Jr., and G.R. 
Smithson, Jr. 

Available from the National Technical Informa- 
tion Service., Springfield, Va. 22161 Environmen- 
tal Protection Agency Cincinnati, Ohio, Report 
EPA-670/2-75-018, April 1975. 88 p, 8 fig, 17 tab, 


60 ref. 1BB036;ROAP 21 AZO;TASK 11, 
12010FXD. 
Descriptors: Industrial wastes, *Waste water 


treatment, *Sludge, *Metal finishing, *Materials 
recovery, Electrowinning, Ion exchanginhg, 
Sludge disposal, Waste treatment. 

Identifiers: *Waste metal recovery. 


Efforts have included the determination of the 
worth of recovering metal values from metal- 
finishers’ wastewater treatment sludges, the 
definition and research of processes for such 
recovery, and the selection, design, and vosting of 
arecommended process. The study included a sur- 
vey of the literature to determine the state-of-the- 
art regarding the generation, disposal, and 
tecovery treatment practices relevant to metal- 
finishers’ sludges, and to identify metal recovery 
processes possibly applicable to those sludges. 
This information was supplemented with a survey 
by questionnaire to determine the current status of 
relevant practices and conditions. Field investiga- 
tions provided detailed examples of plant prac- 
tices, sludge storage conditions, and sludge 
characteristics. The extraction of metal values 
from waste sludges by various leaching agents, 
and the recovery of metal values by techniques in- 
cluding electrowinning, cementation, and liquid- 
liquid ion exchange were studied. A portable pilot 
process for the treatment of waste sludges and 
tecovery of metal values was selected and equip- 


ment and operating costs developed. (EPA) 
W76-00370" . . 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


BENCH-SCALE HIGH-RATE DISINFECTION 
OF COMBINED SEWER OVERFLOWS; WITH 
CHLORINE AND CHLORINE DIOXIDE, 
O’Brien and Gere Engineers, Inc. Syracuse, N. Y. 
P. E. Moffa, E. C. Tifft, Jr., S. L. Richardson, and 
J. E. Smith. 

Available rom the National Technical Information 
Service, Springfield, Va 22161. Environmental 
Protection Agency, Cincinnati, Ohio. Report EPA- 
670/2-75-021, April 1975. 180 p, 48 ref. 1BB034; 
ROAP 21-ASY;; Task 124. S-802400 (11020 HFR). 


Descriptors: Urban areas, Storm runoff, Sewage, 
*Overflows, *New York, Tests, *Screenings, 
*Disinfection, Bactericides, *Combined sewers, 
Chlorine, *Waste water treatment, Laboratory 
tests, Viricides. 

Identifiers: *High-rate treatment, Combined 
sewer overflows, Suspended solids removal, 
*Chlorine dioxide, Onondago County(NY). 


A bench-scale study of high-rate disinfection of 
combined sewer overflows with chlorine and 
chlorine dioxide was performed to aid in the 
design and operation of full-scale prototype treat- 
ment facilities. Four logarithm reductions in three 
indicator bacteria and several common viruses 
were obtained with 25 mg/1 chlorine or 12 mg/1 
chlorine dioxide in two-minutes contact time. 
Sequential addition of disinfectants enhanced the 
process such that only eight mg/1 of chlorine fol- 
lowed in 15 to 30 seconds by two mg/1 chlorine 
dioxide were necessary to obtain similar reduc- 
tions. The removal of suspended solids by micros- 
creening through a 23 micron aperture had little ef- 
fect on disinfection efficiency. Disinfection in- 
creased slightly with increased temperature, and a 
study of the receiving waters indicated no bacteri- 
al or viral aftergrowth. Adenosine triposphate 
(ATP) was found to be a possible alternative to the 
bacterial indicators of disinfection efficiency and 
microbial contamination. Electron spin resonance 
(esr) was used as a primary standard method for 
quantitative measurement of chlorine dioxide 
residuals. (EPA) 

W76-00371 


PHYSICAL AND SETTLING CHARAC- 
TERISTICS OF PARTICULATES IN STORM 
AND SANITARY WASTEWATERS, 

American Public Works Association, Chicago, Ill. 
R. J. Dalrymple, S. L. Hodd, and D. C. Morin. 
Available from the National Technical Informa- 
tion Service, Springfield, Va 22161. Environmen- 
tal Protection Agency, Cincinnati, Ohio. Report 
EPA-670/2-75-011, April 1975. 32 p, 14 fig, 8 tab, 
31 ref, 3 append. 1BB034; ROAP 21-ASY; Task 
107. 68-03-0272. 


Descriptors: Regulations, *Waste water treat- 


ment, *Overflows, *Separation techniques, 
Hydraulic models, Particle size, *Combined 
sewers, *Settling velocity, Waste treatment, 


Storm Water, Model studies. 
Identifiers: Solids separation, Overflow quality, 
*Particulate density, *Swirl concentrator. 


An investigation was conducted, as part of model 
studies utilizing a swirl concentrator as a primary 
separator, helical combined sewer overflow regu- 
lator, and related studies, to characterize the pro- 
perties of solids in sanitary sewage, combined 
sewer overflows, and stormwater runoff. Material 
suitable for monitoring efficiencies in hydraulic 
models of the swirl concentrator unit has been 
developed. The approach taken by Beak Con- 
sultants, Ltd., serving as a subcontractor to the 
American Public Works Association in the simula- 
tion sewage studies, was to match as closely as 
possible the settling characteristics of solids in 
three types of sewage and/or urban runoff with a 
well-defined, uniform artificial test material. An 
Amberlite Anion Exchange Resin (IRA-93), when 
ground and sieved to between 74 and 149 microns, 
was found to closely simulate the settling charac- 
teristics of domestic sewage. This material is of 
uniform density and appears to react according to 
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Stokes’ law for spherical particles at this size 
range. Arizona Road Dust, between 10 and 20 
microns, was found to exhibit a similar-settling 
velocity distribution to that of the colloidal (or 
semi-colloidal) components of sanitary sewage 
flow. This report on these studies recommends 
that either or both of these materials be used in the 
scale-model efficiency trials. As background infor- 
mation for the selection of syntheszied solids, the 
settling characteristics (including size and specific 
gravity distribution) of sanitary sewage, combined 
sewer overflow and stormwater were determined. 
These values will be useful for future determina- 
tions of physical treatment process design and as- 
sociated treatability. (EPA) 

W76-00372 


NUTRIENT TRANSFORMATIONS IN A SWINE 
WASTE OXIDATION DITCH, 

Toronto Univ. (Ontario). Inst. of Environmental 
Sciences and Engineering. 

P. H. Jones, and N. K. Patni. 

Journal Water Pollution Control Federation, Vol 
46, No 2, p 366-379, February 1974. 16 fig, 4 tab, 
20 ref. 


Descriptors: *Waste water treatment, 
*Phosphorus, *Nitrogen, Design, Swine, 
*Oxidation lagoons, Farm wastes, Hogs, 


Nutrients, Confinement pens. 
Identifiers: Oxidation ditch, 
*Swine wastes. 


Land disposal, 


Livestock production in confined areas is rapidly 
gaining popularity in North America as well as in 
Europe. Of the various possible systems for the 
treatment and handling of high-strength animal 
wastes, oxidation ditches are especially attractive 
because of their simplicity and economy. Jones, 
Patni and others have established the efficiency of 
oxidation ditches in reducing oxygen demanding 
carbon. This seven month study examines the 
behavior of nitrogen and phosphorus in such units. 
Nitrogen loss from the ditch was inhibited after 
about 20 weeks of operation as indicated by 
nitrogen accumulation in the ditch mixed liquor 
(DML). It seems that the nitrofication-denitrifica- 
tion scheme was disturbed by the introduction of 
wood shavings in the DML beginning about this 
time. It is concluded that, with proper design and 
operation, oxidation ditches can be used to effect 
a high degree of nitrogen removal from high- 
strength animal! wastes. The study also indicated 
that controlled and regulated land application of 
the animal wastes treated in oxidation ditches 
(containing the accumulated phosphorus) seems at 
present to be the most practical way of preventing 
phosphates from reaching groundwater at animal 
waste treatment facilities. (Kehl-East Central 
Oklahoma State) 

W76-00429 


AGRICULTURAL RESEARCH 
TRATES ON FARM WASTE. 

For primary bibliographic entry see Field 5G. 
W76-00430 


CONCEN- 


PRINCIPLES OF NUTRIENT CONTROL FOR 
AGRICULTURAL WASTEWATERS, 

Cornell Univ., Ithaca, N.Y. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 5B. 
W76-00431 


TREAT YOUR WASTE RIGHT, 

G. Warren. 

Soil Conservation, Vol 38, No 6, p 130-132, Janua- 
ry, 1973. 3 fig. 


Descriptors: *Waste treatment, *Waste disposal, 
*Sewage, *Louisiana, *Lagoons, *Streams, Water 
pollution, *Farm wastes, *Waste water treatment. 
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Group 5D— Waste Treatment Processes 


Rural Louisiana is freeing its streams and 
countryside from sewage, garbage, and animal 
wastes. The Soil Conservation Service in coopera- 
tion with the Louisiana State Board of Health pro- 
vides technical help in designing and constructing 
sewage lagoons and animal-waste systems. The 
SCS is called on for soil maps and interpretations 
to help locate sites for both types of systems. A 
sewage lagoon system at Coushatta not only costs 
about one-tenth of what a treatment plant costs 
but it also keeps the sewage from going into the 
Red River. More than 150 animal-waste systems 
have been built in the state by dairymen. This type 
of waste no longer goes into the streams; it goes 
into the lagoon. (Cameron-East Central Oklahoma 
State) 

W76-00432 


TAKING CARE OF WASTES FROM THE 
TROUT FARM, 

R. Jenson. 

National Fisherman, Vol 52, No 9, p 15-A, 
February, 1972. 9 fig. 


Descriptors: *Fish hatcheries, *Trout, *Water pol- 
lution, *Settling basins, *Waste disposal, Solid 
wastes. 

Identifiers: *Fish wastes, Solids removal. 


After development of obnoxious conditions in the 
Jordan River near a picnic area, the Jordon River 
Watershed Committee asked the Jordan River Na- 
tional Fish Hatchery near Alba, Michigan to cor- 
rect the undesirable river conditions. It was deter- 
mined that solid wastes from the hatchery were 
causing the problem. After studying solids 
removal attempts of Lamar National Fish 
Hatchery Development Center in Lamar, Pennsyl- 
vania, the Jordan River National Fish Hatchery 
set about designing its own settling basin. Impor- 
tant factors to be considered were retention time, 
weight of wet solids, water velocity and distribu- 
tion, and depth of water. The final design con- 
sisted of two compartments, each of which had 
two trenches connected to a manhole pump which 
would separate and trap the solids. The wastes 
were then to be disposed of in one of the following 
ways: (1) as direct applied land fertilizer, (2) in a 
sewage disposal system, (3) as raw material for 
commercial fertilizer, (4) by transfer to a mu- 
nicipal sewage plant, or (5) by incineration. 
(Merryman-East Central Oklahoma State) 
W76-00433 


DAIRY WASTE MANAGEMENT ALTERNA- 
TIVES, 

North Carolina State Univ., Raleigh. 

B. L. Carlile, S. H. Dobson, L. B. Driggers, J. M. 
Falter, and G. J. Kriz. 

Cooperative Extension Work in Agriculture and 
Home Economics. North Carolina State Universi- 
ty at Raleigh, (1973). 38 p, 4 fig, 15 tab. 


Descriptors: *Liquid wastes, *Solid wastes, 
Agricultural runoff, Lagoons, Irrigation, Drying, 
*Waste water disposal, Dairy industry, Chemical 
properties, Odor, Pests, Costs, Economics, *Farm 
wastes, Waste water treatment. 

Identifiers: *Waste management, *Land spread- 
ing, Refeeding, Composting, Application rates. 


This bulletin is designed to help dairy producers 
meet environmental limitation problems in the 
most practical and economical way. The first sec- 
tion deals with alternative waste management 
systems and their various components. Also in- 
cluded are sections on storm runoff control and 
parlor and milkhouse waste water control. 
Requirements and methods are given for prevent- 
ing feedlot runoff and milkhouse waste water from 
reach surface waters. A utilization and land 
requirements section presents guidelines and ex- 
amples of how much waste can be applied per 
acre. Odor control and pest control sections pro- 
vide suggestions and methods for reducing odor 
and pe:t problems. An economics section gives 


cost data and contains a partial budget sheet so 
that comparisons between the alternative waste 
management systems can be made. (Cartmell-East 
Central Oklahoma State) 

W76-00434 


EUTROPHICATION IN THE GREAT PLAINS, 
Oklahoma Cooperative Fishery Unit, Stillwater. 
For primary bibliographic entry see Field 5B. 
W76-00437 


FARM EFFLUENT--ELECTRICAL DISPOSAL 
METHODS, 

F. Barrett. 

Effluent and Water Treatment Journal, Vol 11, No 
4, p 207-209, April, 1971. 1 fig. 


Descriptors: Effluents, *Farm wastes, Suspended 
solids, *Waste disposal, *Waste water treatment, 
*Oxidation lagoons, *Flotation. 
Identifiers: *Electrical disposal 
*Stabilization ponds, Oxidation 
*Electrolytic flotation. 


methods, 
ditch, 


The growth of more intensive stock farming has 
added urgency to the search for efficient, 
economical and acceptable methods for the 
disposal of farm effluents. Research has indicated 
that effluent from a herd of 90-100 cows can be 
dealt with efficiently and economically by spray 
aeration in a two section stabilization pond. Pig ef- 
fluent can be made relatively innocuous by treat- 
ing it aerobically in an oxidation ditch so that its 
oxygen demand is materially reduced by biological 
action. It is a process that avoids odor problems 
and which requires much less land for the disposal 
of the residue than would be required for un- 
treated effluent. Electrolytic flotation using 
hydrogen and oxygen produced by the electrolytic 
breakdown of a small portion of the water in the 
effluent to raise the solids to the surface is a suita- 
ble low-cost method of overcoming most of the 
difficulties in the removal of suspended solids 
from effluent. (Cameron-East Central Oklahoma 
State) 

W76-00438 


LAND DISPOSAL OF LIVESTOCK WASTE, 
Maryland Univ., College Park. Co-operative Ex- 
tension Service. 

For primary bibliographic entry see Field SE. 
W76-00440 


LAGOONS FOR ANIMAL WASTE DISPOSAL, 
Auburn Univ., Ala. Cooperative Extension Ser- 
vice. 

For primary bibliographic entry see Field SE. 
W76-00441 


EVALUATION OF METHODS FOR THE ANAL- 
YSIS OF PHYSICAL, CHEMICAL AND 
BIOCHEMICAL PROPERTIES OF POULTRY 
WASTEWATERS, 

Cornell Univ., Ithaca, N.Y. Dept. of Agricultural 
Engineering. 

T. B.S. Prakasam, E.G. Srinath, P. Y. Yang, and 
R. C. Loehr. 

Presented at Special Meeting, American Society 
of Agricultural Engineers Committee SE-412, 
Chicago, Illinois, December 12, 1972, 71 p. 9 fig, 
16 tab, 15 ref. 


Descriptors: Research and development, 
*Analytical techniques, *Poultry, Physical proper- 
ties, Chemical properties, *Waste water treat- 
ment, Farm wastes, Nitrogen, Odor, Pollutant 
identification, Water pollution sources. 
Identifiers: *Biochemical properties, *Nitrogen 
control, *Odor control. 


Research and demonstration studies were con- 
ducted on the treatment of poultry wastes for the 
past four years with particular emphasis on 





nitrogen control, waste treatment, and odor con- 
trol. This research involved the analysis of raw 
and treated wastewater. Analytical methods were 
evaluated for their applicability to the routine anal- 
ysis of animal and especialiy poultry wastewaters. 
Objectives of this research were to discuss the 
results of these investigations and to indicate 
satisfactory methods for the analysis of physical, 
chemical, and biochemical properties of poultry 
wastewaters. Samples of excreta voided from 
chickens housed at the Poultry Research Farm, 
Cornell University were used. The various 
methods used for the analysis of raw and treated 
poultry wastewater are described. (Cameron-East 
Central Oklahoma State) 

W76-00442 


CONTROLLING MANURE RUNOFF, 
Pennsylvania State Univ., University Park. 

A.R. Grout. 

Feediot Management, Vol 16, No 6, p 34-35, 38, 
June 1974. | fig. 


Descriptors: *Agricultrual runoff, *Feed lots, 
*Slurries, *Liquid wastes, Lagoons, Basins, 
Methane Costs, Odor, Waste water treatment, 
Waste disposal, Oxidation lagoons, Dewatering. 
Identifiers: Runoff control, Evaporation ponds. 
Composting. 


There are several ways in which feedlot runoff 
may be controlled. Slurry manure can be stored in 
an open basin. Because this material will not stack, 
the walls must be high enough and strong enough 
to hold the semi-liquid manure inside. Solid 
manure from a bedded barn of partially dried 
manure from a feedlot can be stored with a stacker 
unit in a basin. In liquid manure systems slotted 
floors or concrete slabs can be used for removal of 
manure, and problems due to cold weather. 
Agricultural runoff can be reduced by roofing, 
diversion channels, and efficient evestrough 
systems. Detention ponds for runoff should be 
built according to state guidelines. Lagoons or sta- 
bilization ponds can cause a partial break down of 
manure nutrients in water. In oxidation ditches 
liquid manure is circulated and aerated in a race- 
track shaped basin by a paddle wheel or propeller. 
Evaporation ponds reduce the amount of water for 
disposal, but are limited to areas of low humidity 
and rainfall. Composting and dewatering of solids 
is being practiced in some areas. Prodution of 
methane gas from animal manure by anaerobic 
digestion is another disposal alternative. 
(Cartmell-East Central Oklahoma State) 
W76-00444 


THE DESIGN AND OPERATION OF AN OPEN- 
FRONT, SLOTTED FLOOR BEEF CONFINE- 
MENT BUILDING, 

Illinois Univ., Urbana. Cooperative Extension 
Service. 

M. D. Hall, and F. McRoberts. 

Presented at 1969 Winter Meeting, American 
Society of Agricultural Engineers, Chicago, Il- 
linois, December 9-12, Paper No. 69-911, 3 p. 


Descriptors: *Design, *Confinement pens, Costs, 
Waste disposal, Ventilation, Cattle, Agricultural 


runoff, Fertilizers, Performance, *Operations, 
Waste treatment, Farm wastes. 
Identifiers: *Waste management, Feeding 


systems, Slotted floor. 


In using confined feeding systems, practically all 
feeders are looking for the same thing: (1) profit on 
animals going through the system, (2) minimum 
labor and management requirements, (3) minimum 
odor and waste disposal problems, and (4) provi- 
sion of a market for feed that is not easily marketa- 
ble. There are four basic components to any feed- 
ing system that must be fit together: (1) feeding 
system, (2) waste disposal system, (3) environ- 
mental system, and (4) animal handling syste. The 
system studied was designed with a bunk feeding 
system. The waste disposal system consisted of a 
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slotted floor with a pit under it to catch the waste 
and pumps to remove it. The main objective with 
the environmental system used was to prevent 
drafts, keep the cattle dry in the winter, and pro- 
vide good shade with the best natural ventilation 
possible. Performance of cattle in the open-front 
confinement cattle barn was excellent when com- 
pared to with cattle in conventional feedlots. No 
significant health problems were experienced with 
the inside or outside cattle, and the open-front 
solar-type beef barn should work well in almost 
any climate with minor changes. The manure was 
concentrated with no runoff, allowing maximum 
use of manure as fertilizer and also allowing con- 
trol of ground water pollution to some extent. 
(Battles-East Central Oklahoma State) 

W76-00447 


COMMERCIAL FEEDLOTS-NUISANCE, ZON- 
ING AND REGULATION, 

For primary bibliographic entry see Field 5G. 
W76-00449 


AMMONIA REMOVAL FROM AGRICUL- 
TURAL RUNOFF AND SECONDARY EF- 
FLUENTS BY SELECTED ION EXCHANGE. 
Battelle Memorial Inst., Richland, Wash. Pacific 
Northwest Labs. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-187 759, 
$5.00 in paper copy, $2.25 in microfiche. Federal 
Water Pollution Control Administration, Cincin- 
nati, Ohio, Robert A. Taft Research Center Report 
No. TWRC-5, March, 1969, 58 p. 19 fig, 7 tab, 33 
ref. WPRD 26 01. 


Descriptors: *Agricultural runoff, *Effluents, 
*Ion exchange, *Waste water treatment, Nitrogen, 
Lime, Ammonia. 

Identifiers: *Ammonia removal. 


A selective ion exchange process was developed 
for the removal of ammonia nitrogen from waste- 
waters. The process employs a natural zeolite, 
clinoptilolite, which is selective for ammonium 
ions in the presence of sodium, magnesium, and 
calcium ions. The ion exchange equilibria of four 
zeolites was investigated and clinoptilolite was 
selected for further study on the basis of its am- 
monium ion selectively and low cost. A mobile 
demonstration plant having a capacity of 100,000 
gallons per day was designed and constructed to 
temove ammonia from wastewater. The plant con- 
tains facilities for flocculation, sedimentation, 
powdered activated carbon adsorption, disinfec- 
tion, and mixed media filtration followed by ion 
exchange and associated regeneration equipment. 
Operations of the mobile plant with secondary ef- 
fluent resulted in ammonia removals of 97 and 93 
percent at 70,000 and 100,000 gallons per day 


 tespectively; thus demonstrating that selective ion 


exchange provides a highly effective means for 
removing ammonia from wastewater. (Cameron- 
East Central Oklahoma State) 

W76-00452 


GUIDELINES ON LIVESTOCK WASTE CON- 
TROL FACILITIES. 

Nebraska State Dept. of Environmental Control, 
Lincoln. 

Presented at Livestock Waste Management 
System Design Conference for Consulting and 
SCS Engineers, Lincoln, Nebraska, February 15- 
16, 1973, 12 p. 


Descriptors: *Livestock, *Farm wastes, Waste 

Waste disposal, Legal aspects, 
Permits, Pollution abatement, 
‘Treatment facilities. 

Identifiers: *Waste control facilities. 


The steps required for obtaining a permit for 


" livestock operations where pollution potential ex- 


ists are given. Basically, the operator must first 


| Tequest a permit. The Department of Environmen- 
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Waste Treatment Processes—Group 5D 


tal Control then makes an inspection. If no con- 
trols are needed the permit is issued. If controls 
are needed, the Soil Conservation Service en- 
gineers design the controls and the operator places 
them into operation. Then the permit is issued. 
Samples of the forms to be filled out are included. 
(Marquard-East Central Oklahoma State) 


RUNOFF CONTROL FOR A CREEK BANK 
FEEDLOT, 

Agricultural Research Service, Lincoln, Nebr. 

N. P. Swanson. 

Presented at Livestock Waste Management 
System Design Conference for Consulting and 
SCS Engineers, Lincoln, Nebraska, February 15- 
16, 1973, 3 p. 1 fig. 


Descriptors: *Livestock, *Farm wastes, Waste 
treatment, Waste disposal, Legal -aspects, 
*Nebraska, Pollution abatement, Permits, 
‘Treatment facilities. 

Identifiers: *Waste control facilities. 


Unless it is controlled, runoff from a feedlot ona 
flood plain or creek bank is a potential source of 
pollution. However, many times relocation of the 
feedlot by the owner is not feasible. One feedlot 
owner met this pollution problem by installing a 
ten foot high dike along the lower side of the 
feedlot next to the creek. The dike prevented ru- 
noff contamination of the water and flooding of 
the creek. It also provided comfort for the animals. 
Runoff from the feedlot was collected in a basin. 
Three riser inlets drained the basin into a suinp. 
From there, the water was pumped to a holding 
pond from which it is spread as irrigation water to 
field crops. (Marquard-East Central Oklahoma 
State) 

W76-00454 


NEBRASKA ANIMAL WASTE RESEARCH, 
Agricultural Research Service, Lincoln, Nebr. 

T. M. McCalla. 

In: Proceedings, Workshop on Livestock Waste 
Management, Ft. Collins, Colorado, Great Plains 
Agricultural Council Publication 56, p 18-28, 1972. 
47 ref. 


Descriptors: *Farm wastes, *Research and 
development, *Nebraska, *Feed lots, Runoff, 
Crop production, Costs, Management, Facilities, 
Odor, Terracing, Effluents, Water chemistry, 
Hydrology, Nitrates, Caissons, Waste disposal, 
Groundwater, Hydrology. 

Identifiers: Loading rates. 


Several different types of animal waste research 
are being studied. A discussion on each of the fol- 
lowing is included in this paper: (1) land loading 
with manure, (2) costs for livestock waste manage- 
ment facilities, (3) feedlot runoff control and appli- 
cation of runoff on crops, (4) feedlot runoff con- 
trol and feedlot waste management, (5) feedlot soil 
and water chemistry and groundwater hydrology, 
(6) runoff effluent disposal on cropland, and (7) 
odors. There is an explanation of each of these dif- 
ferent studies; together with plans for continuing 
the research. (Cameron-East Central Oklahoma 
State) 

W76-00455 


THEORETICAL CONSIDERATIONS 
ANAEROBIC LAGOONS 
WASTES, 

Iowa State Univ., Ames. Dept. of Agricultural En- 
gineering. 

E. P. Taiganides. 

Second National Symposium on Poultry Industry 
Waste Management, University of Nebraska, Lin- 
coln, May 19-20, 1964, 12 p. 1 fig. 
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Descriptors: *Lagoons, *Poultry, *Farm wastes, 
*Waste water treatment, *Waste disposal, 
* Anaerobic conditions, Odor, Design. 
Identifiers: Flies, *Anaerobic lagoons. 
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Lagoons for the treatment and disposal of farm 
animal wastes are not the panacea they are reputed 
to be by the farm press. They have not been found 
suitable for the treatment of animal manures 
because of their high land surface and water 
requirements. The design criteria for the reduction 
of the solid matter of manure have not been 
established. Generally, lagoons will be judged by 
the following criteria: stabilization of the influent, 
control of odors, control of flies, and appearance. 
A properly functioning anaerobic lagoon should 
produce no vile odors. The main factors in anaero- 
bic digestion are: temperature, ioading rate, solids 
concentration, detention period, volatile acid con- 
centration, solid matter accumulation and scum 
formation, essential nutrients concentration, toxic 
substances, and pH. Some of the design criteria 
for anaerobic lagoons discussed are: size, water 
depth, inlet, outlet, shape, and location. The most 
advantageous time to start a lagoon is during the 
summer. Seeding procedures are discussed. Mix- 
ing aids the manure degradation process. Flies will 
not breed in an anaerobic lagoon unless a scum 
forms. Good bacteria husbandry dictates the con- 
tinuous feeding of the lagoon, except when it is 
frozen. The value of anaerobic lagoons will be 
better defined after the end of experiments now in 
progress. (East Central Oklahoma State) 
W76-00456 


AN ANALYSIS OF BEEF CATTLE FEEDLOT 
DESIGNS FOR POLLUTION CONTROL, 
Agricultural Research Service, Lincoln, Nebr. 
Agricultural Engineering Research Div. 

C. B. Gilbertson. 

Report ARS 42-201, August 1972. 8 p. 2 tab, 6 ref. 


Descriptors: *Feed lots, *Design, *Analysis, 
*Waste treatment, *Waste disposal, Farm wastes, 
Costs, Odor, *Oxidation lagoons, Water pollution, 
Design Agricultural runoff, Incineration, Pollution 
abatement. 

Identifiers: *Pollution control, Mounding, Paved 
feedlots, Unpaved feedlots, Housed feedlots, 
Composting. 


Feedlot waste management alternatives of paved, 
unpaved and housed feedlots are discussed. Alter- 
natives which are listed are mounding, compost- 
ing, incineration, oxidation ditches and mechani- 
cal scraping. The physical requirements for each 
system are given. The method to be used will vary 
considerably with the cattle density; however, 
these observations can be made: (1) odor problems 
will limit outdoor feedlots in the future, (2) high 
labor costs and discomfort to cattle will limit 
development of paved feedlots, (3) housed 
feedlots will increase in the future due to high 
labor cost and pollution probl of outd 
feedlots, (4) for a housed feedlot unit, the costs of 
structure is about 50% of the total materials costs, 
and (5) use of oxidation ditches with housed 
feedlots will increase materials’ costs by 17 to 
20%. (Marquard-East Central Oklahoma State) 
W76-00457 





THINK OF MANURE AS A RESOURCE, NOT A 
WASTE, 
Agricultural 
Nebraska. 

T. M. McCalla. 
Feedlot Management, Vol 14, No 5, 2 p, May, 
1972. 1 fig, 3 tab. 


Research Service, Lincoln, 


Descriptors: *Farm wastes, *Water pollution, 
*Agricultural runoff, *Feed lots, Settling basins, 
Fertilizers, Mounding, Recycling, Odor, *Waste 
treatment, Solid wastes. 

Identifiers: Broad-basin terraces, Land disposal. 


Pollution of streams and lakes by feedlot runoff is 
a problem, but technology is available to combat 
it. If runoff is caught in broad-basin terraces or is 
allowed to settle out in settling basins, 50 percent 
or more of the solids will settle out. Reasons for 
catching these settleable solids are: (1) They con- 








tain most of the easily biodegradable material. (2) 
They reduce retention capacity, (3) If they get into 
a retention structure, they create anaerobic condi- 
tions resulting in foul odors. These solids may be 
used on the land for crop production or they may 
be put back on the feedlot for mounding. Mound- 
ing serves two purposes: (1) Mounds create an 
area that drains readily, generally is dry, and of- 
fers protection to the cattle from adverse weather 
conditions; and (2) they act as a compost heap for 
decomposition on the lot. Besides being used as a 
fertilizer, manure can also be recycled as oil, feed, 
building materials, and as food for yeast which 
may be fed to animals. (Merryman-East Central 


Oklahoma State) 
W76-00459 
NUISANCE LAWSUITS--NEIGHBOR vs. 


NEIGHBOR. 
For primary bibliographic entry see Field 5G. 
W76-00460 


ANIMAL WASTE IN THE U.S. A., 
Massachusetts State Dept. of Agriculture, Wor- 
cester. Poultry Husbandry Adviser. 

B. Hodgetts. 

Agriculture, Vol 79, p 98-103, 1972. 3 fig. 


Descriptors: *Farm wastes, *Waste water treat- 
ment, *United States, Aerobic treatment, Poultry, 
Lagoons, Degradation(Decomposition), Waste 
treatment. 

Identifiers: *Land spreading, Anaerobic treat- 
ment, Duck wastes, ’Bressler’ system, Compost- 
ing, Dehydrated poultry wastes, Fly larvae. 


This survey of American practice by an English- 
man observes that ‘land spreading is still, of 
course, generally the cheapest, most efficient and 
most popular means of disposing of animal 
manures, but the economic cost of doing this may 
in some cases be so high as to make the system 
unattractive.’ Aerobic treatment of liquid wastes 
has advantages; its problems are foaming, sedi- 
mentation and high running costs. Aerobic treat- 
ment of solids by the ‘Bressler system (Fan aera- 
tion in pits beneath cages) involves high capital 
costs. Composting is ineffective on poultry 
manure alone and, thus, involves blending with 
some other waste source. Anaerobic lagoons work 
admirable in the climate of Southern California 
with lagoon water being recirculated for flushing. 
Nutrient recycling and manure degrading with fly 
larvae are discussed. Fly larvae hold great promise 
in the ‘the activities of the young larvae aerate and 
successfully deodorize the manure in 2-3 days and 
remove 50 percent of its moisture. The larvae are 
allowed to pupate and when dried and ground the 
pupae may be used as a protein source for the 
growing chick. The remaining manure may be 
further dried or pelleted and can be used as a soil 
conditioner or fertilizer, or even as a feed for cat- 
fish. The manure from 100,000 hens is expected to 
produce between 500 and 1000 lb of pupae meal 
daily.’ (East Central Oklahoma State) 

W76-00463 


TREATMENT OF ANIMAL WASTES AT THE 
GREENFIELD LABORATORIES OF ELI LILLY 
AND COMPANY, 

Lily (Eli) and Co., Greenfield, Ind. Greenfield 
Labs. 

T. W. Bloodgood. 

In: 21st Industiral Waste Conference Proceedings, 
Purdue University, Vol 50, No 2, p 56-61, March, 
1966. 1 tab, 1 ref. 


Descriptors: *Waste treatment, *Farm wastes, 
Livestock, Waste disposal, Lagoons, Aeration, 
Effluents, Sewage, Indiana. 

Identifiers: *Greenfield Laboratories(Ind). 


The waste treatment facilities at the Greenfield 
Laboratories handle the wastes generated by the 
thousands of animals used in the various produc- 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


tion and research programs. There are five 
separate waste treatment plants that are located 
throughout the laboratories to serve the various 
research areas. Detailed description of wastes, 
treatment and disposal methods, and construction 
costs are given for each plant. The five plants are 
operated by two men from the Maintenance De- 
partment assigned to the Waste Treatment Opera- 
tions. Total operating costs for all plants, not in- 
cluding utility costs, are approximately $55,000 a 
year. (Cartmell-East Central Oklahoma State) 
W76-00464 


COORDINATED LIVESTOCK PRODUCTION 
SYSTEMS, 

Department of Agriculture, Lincoln, Nebr. 

N.C. Teter, and B. C. Gilbertson. 

Presented at Livestock Waste Management 
System Design Conference for Consulting and 
SCS Engineers, Lincoln, Nebraska, February 15- 
16, 1973, 10 p. 4 tab. 


Descriptors: *Waste treatment, ‘*Livestock, 
*Farm wastes, Cattle, Hogs, Waste disposal, 
Design criteria, Feeds, Waste storage, Lagoors, 
Odor, Irrigation systems, Performance. 
Identifiers: *Coordinated production systems, 
Water systems, Electrical power systems. 


The components necessary for designing a 
complete livestock production unit are discussed. 
Specific publications are recommended which will 
aid in designing water systems and electrical 
power systems. Ideas are given for swing and beef 
handling systems. Feeding systems, and waste 
2 t systems. All variables should be 
coordinated in order to create a total system that is 
easy to manage. Even the best designed system 
will fail if it is not properly managed. (Marquard- 
East Central Oklahoma State) 
W76-00465 





FEEDLOT ODOR, 

M. D. Paine. 

In: Great Plains Beef Cattle Feeding Handbook, 
Cooperative Extension Service--Great Plains 
States, GPE-7800, L-1101, November, 1972, p 
7800.1-7800.2. 


Descriptors: *Feed lots, *Odor, *Aerobic condi- 
tions, *Anaerobic conditions, *Waste treatment, 
*Ammonia, Biological oxygen demand, Nutrients, 
Metabolism, Nitrogen, Aeration, Waste disposal. 


Feedlot odor is caused by the anaerobic metabol- 
ism of nutrients found in cattle manure. However, 
when the nutrients are metabolized aerobically the 
end products are heat, CO2, and water. For aero- 
bic metabolism to occur, the oxygen transfer rate 
must exceed the biological oxygen demand. When 
the demand is greater than the transfer rate, 
anaerobic metabolism produces odor compounds. 
Ammonia is also produced in feedlots. It is lighter 
than air and has an irritating smell. It escapes as a 
gas from urine, but will be absorbed by moist 
manure. The transfer of nitrogen is ammonia and 
amines not only produces irritating smells, but 
may enrich ponds, hastening eutrophication. Odor 
occurs in three places--the dry surface, solid 
manure beneath the surface, and holding ponds. 
Aerobic metabolism depends on temperature, ox- 
ygen, and water; the last two may possibly be con- 
trolled. Moisture can be partially controlled by 
good drainage, cattle density and water. Since 40% 
moisture content is required for best aerobic ac- 
tivity, sprinkling may be required in dry seasons. 
Odor from ponds may be controlled by diluting 
nutrients, adding more water, or using aeration 
equipment. Manure may be stockpiled into com- 
post heaps prior to being dispersed on farm land. 
(Lee-East Central Oklahoma State) 

W76-00467 


HANDLING MILKING-PARLOR WASTE, 
Otago Univ., Dunedin (New Zealand). Dept. of 
Microbiology. 
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R.G. Bell, and J. B. Robinson. 


Canadian Agricultural Engineering, Vol 14, No2, | 


p 56-58, December, 1972. 2 fig, 1 tab, 8 ref. 


Descriptors: *Dairy industry, *Farm wastes, Cat- 
tle, *Waste treatment, Waste storage, Waste 
disposal, *Aeration, *Canada, Chemical analysis, 


Odor, Chemical oxygen demand, Septic tanks, | 
Lagoons, Irrigation, Nitrogen, Hydrogen ion con. | 


centration. 
Identifiers: Milking-parlor wastes. 


An assessment was made of the treatability of a 
typical milking-parlor effluent by aeration to help 
determine the most feasible disposal method for | 
the watery waste. Four day’s aeration of milking. | 


parlor waste produced a clarified effluent with a 


BOD of 200 parts per million. This effluent was | 


not of a sufficiently high standard for direct 


discharge into a water course. It was concluded © 


that aeration, followed by surface water 
discharge, and septic tank disposal are unaccepta- 
ble practices for disposal of milking-parlor waste 


in Ontario. Storage in an aerobic lagoon combined | 


with spray or furrow irrigation is a feasible alterna- 
tive but is hampered by the winter conditions 


prevailing in the province. Where the manure is al- | 


ready being handled as a liquid, the most satisfac- 
tory alternative would appear to be combining the 
milking-parlor waste with the manure where liquid 


storage is available. (Cartmell-East Central 
Oklahoma State) 
W76-00469 


ODOR PROBLEMS ASSOCIATED’ WITH 
AGRICULTURAL WASTE HANDLING, 
Michigan Dept. of Natural Resources, Lansing. 
Air Pollution Control Div. 

P. R. Shutt. 

Presented at Agricultural Waste Conference 
Emphasis-Animal Waste, Kellogg Center, 
Michigan State University, East Lansing, May 22- 
23, 1974, p 25-29. 


Descriptors: *Odor, *Michigan, *Air pollution, 
*Regulation, *Permits, Poultry, Cattle, Dairy in- 
dustry, Hogs. 

Identifiers: *Waste handling. 


The Air Pollution Control Commission is responsi- 
ble for controlling air pollution in the state of 
Michigan. The Michigan Air Pollution Control 
rules require that a permit be obtained from the 


Commission prior to installation of facilities which | 


could result in air pollution or prior to the installa- 


tion of facilities meant to contro! air pollution. | 
This is interpreted to include agricultural facilities | 
as well as other industries. Michigan's main | 
agricultural odor sources, poultry, swine, beef and | 
dairy operations have several factors in common- | 
large concentrations of livestock in confined | 
areas, problems with good housekeeping, and/or | 
liquid waste handling systems. Thus isolation, 
good housekeeping methods, and good waste | 
disposal methods and techniques are desirable. | 


Specific procedures 2nd recommendations are 
made for each of these four types of livestock 
operations. (Merryman-East Central Oklahoma 
State) 

W76-00472 


SUMMARY OF SYMPOSIUM ON CONVER- 
SION OF POULTRY WASTE. 
November 10, 1971, 60 p. 


Descriptors: *Farm wastes, *Poultry, *Waste 
disposal, *Waste treatment, Dehydration, 
Recycling. 


Identifiers: *Conversion. 


These papers were concerned with poultry manure 
waste management and disposal. The benefits of 
drying poultry manure and the potential of poultry 
manure recycling were explored. It was deter- 
mined that a great deal of research and field testing 
is needed to fully develop the process of poultry 
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waste conversion so that new products can be 
used, marketed or safely discharged into our en- 
vironment. (See W76-00477 thru W76-00482) 
(Merryman-East Central Oklahoma State) 
W76-00476 


24 MILLION POUNDS OF OPPORTUNITY, 
Cloisterdale Farms, Ephrata. 

G. Herr. 

In: Summary of Symposium on Conversion of 
Poultry Waste, Lancaster Farm and Home Center, 
Lancaster, Pennsylvania, November 10, 1971, 14 
p. | fig. 


Descriptors: *Farm wastes, *Waste disposal, 
*Recycling, *Waste treatment, Poultry, Cattle, 
Hogs, Lagoons, Odor, Fertilizer, Irrigation, 
Dehydration, Incineration, Costs. 

Identifiers: *Shud, *Agri-business, Composting, 
Land spreading, Semi-dry waste, Refeeding, Com- 
munity Relations. 


Agri-waste not only is a problem to our environ- 
ment, it also is a huge untapped resource. Many 
problems stand in the way of utilization of this 
resource, but if everyone works together, pollu- 
tion caused by waste can be lessened and waste 
can be used beneficially. Experiments at Cloister- 
dale Farms have indicated that even large opera- 
tions can handle their waste by gradually convert- 
ing waste to semi-dry; thus reducing waste 
moisture to 28-35%. Odor free semi-dry waste can 
then be hauled off and spread on iand. Also, possi- 
ble dehydration might lend to fertilizer products, 
re-feeding, composting or other uses of waste. 
Conclusions indicate that liquid handling; be it 
lagoon, irrigation or hauling would not be the long 
range answer to disposal problems. Getting rid of 
the waste is not just a problem; getting rid of it 
profitably is an opportunity. (See also W76-00476) 
(East Central Oklahoma State) 

W76-00477 


MANURE REDUCTION AND CONVERSION 
METHODS OF THE FUTURE, 

Pennsylvania State Univ., University Park. Dept. 
of Poultry Science. 

G. O. Bressler. 

In: Summary of Symposium on Conversion of 
Poultry Waste, Lancaster Farm and Home Center, 
Lancaster, Pennsylvania, November 10, 1971, 4 p. 


Descriptors: *Farm wastes, *Dehydration, *Waste 
treatment, *Poultry, Drying, Environment, 
Anaerobic bacteria, Odor. 

Identifiers: Drying pits. 


Pennsylvania State researchers have been in- 
vestigating dehydration of manure as an economic 
solution to waste problems and have developed a 
two-stage drying system. In stage one, the use of 
high velocity air movement and mechanical stir- 
ting of the manure in the pit reduces each 2.9 tons 
of manure to | ton, a reduction of about 3 to 1. The 
resulting manure can be easily transported with a 
minimum of odors. Stage two dries the remaining 
manure in a dryer to a moisture level of about ten 
percent. The result is a fine, dry manure product, 
free from offensive odors and able to be stored 
without deterioration or odor formation. Dehydra- 
tion offers the best hope for the future. Not only 
does this method have the advantage of reducing 
the quantity of material and offensive odors, its in- 
fluence on improvement of the poultry house en- 
vironment may show additional benefits. Working 
conditions for the caretaker would also be im- 
proved. These advantages may very well off-set 
some of the costs of handling manure by the 
dehydration method. (See also W76-00476) 
(Russell-East Central Oklahoma State) 

W76-00478 


ECONOMICS OF MANURE HANDLING, 
Pennsylvania State Univ., University Park. Dept. 
of Agricu!tural Economics. 

A. P. Stemberger. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 





In: S y of Symp on Conversion of 
Poultry Waste, Lancaster Farm and Home Center, 
Lancaster, Pennsylvania, November 10, 1971, 1 p. 


Descriptors: *Farm wastes, *Poultry, *Waste 
disposal, Cost analysis, Economics, Waste treat- 
ment. 

Identifiers: *Waste management, Conversion. 


Data was collected by personal interview of 
managers of egg production enterprises and by ob- 
servation of operations whenever possible. Infor- 
mation was collected regarding type of waste 
disposal systems used, investment necessary, 
operating costs, labor required, odor and insect 
problems, method and frequency of manure 
removal and disposal, size of operation and per- 
formance of layers. This information is being 
analyzed to determine costs of handling and 
removing manure from egg laying houses by vari- 
ous methods. An investigation of costs of methods 
of processing raw manure into saleable products, 
size of market, and estimation of demand for 
poultry manure products is being conducted. The 
objective is to determine manure handling costs 
for various systems. Naturally, the industry is in- 
terested in methods with the least cost. But, they 
also realize that the least-cost system of handling 
manure may not always be the best one. They are 
striving to find a system that does not affect layer 
performance and produces a desired saleable end 
product. After careful study of specific opera- 
tions, results will have to be used with caution. 


(See also W76-00476) (Russell-East Central 
Oklahoma State) 
W76-00479 


MODIFY YOUR POULTRY HOUSE FOR 
MANURE DRYING, 
Pennsylvania State 
Poultry Science. 

F. W. Hicks. 

In: Summary of Symposium on Conversion of 
Poultry Waste, Lancaster Farm and Home Center, 
Lancaster, Pennsylvania, November 10, 1971, 6 p. 


Univ., University Park. 


Descriptors: *Farm wastes, Poultry, *Drying, 
Dehydration, *Waste treatment, Waste disposal, 
Odor, Ventilation, Air conditioning, Environmen- 
tal control, Lagoons, Aerobic bacteria, Anaerobic 
bacteria. 

Identifiers: *Poultry house, In-house drying. 


A lot of material is being written about efficient 
and practical waste handling, but no one has 
devised the system which could be considered the 
final answer to poultry housing and waste manage- 
ment. It seems that drying or dehydration is the 
best answer, and one easily utilized drying method 
is from the ventilation system within the poultry 
house. The partially dried waste could then be 
spread on land, allowed to be broken down by bac- 
teria, or stored. In-house drying also reduces 
odors significantly, and usually very little house 
modification is necessary. No matter what type of 
waste handling system is used, it must be: (1) So- 
cially acceptable to neighbors, (2) Economically 
feasible and practical, (3) Mechanically possible 
and simple, (4) Legal according to local and 
federal regulation. If at all possible, waste should 
be disposed of in such a way that it may be recy- 
cled to avoid a drain on natural resources. (See 
also W76-00476) (Russell-East Central Oklahoma 
State) 

W76-00480 


THE ECONOMICS OF RECYCLING CON- 

VERTED POULTRY WASTE THROUGH CAT- 

TLE, 

Pennsylvania State Univ., University Park. Dept. 

of Animal Science. 

T. A. Long. 

In: Summary of Symposium on Conversion of 

Poultry Waste, Lancaster Farm and Home Center, 

os Pennsylvania, November 10, 1971, 6 p, 
tab. 
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Descriptors: *Farm wastes, *Poultry, *Recycling, 
*Waste disposal, Litter, Organic matter, Proteins, 
Costs, Waste treatment. 

Identifiers: *Wastelage, *Refeeding, Ensilage. 


Experiments have shown that poultry manure and 
litter fed to cattle as part of a balanced ration can 
give satisfactory results. Poultry waste is espe- 
cially good as a protein supplement for ruminants, 
because rumen microorganisms are able to utilize 
the nitrog compounds of the manure and 
synthesize bacterial protein which can then be util- 
ized by the host animal. Many factors favor use of 
poultry waste as feed. It would be an economic 
and efficient use of a huge resource and would 
remove the large problem of waste management. 
Experiments were conducted on Hereford steers 
to evaluate nutritional and economic feasibility of 
using fresh poultry excreta as a major component 
of wastelage. Three growing rations calculated to 
support 1.65 pounds of body weight gain per day 
were devised and cost per hundred pounds of gain 
calculated. When results were tabulated, it was 
found that while all rations gave economical gains, 
it would have cost about 45% less per hundred 
pounds gain when the cattle were fed corn 
wastelage as compared to alfalfa hay. (See also 
W76-00476) (Russell-East Central Oklahoma 
State) 

W76-00481 





SOME POTENTIAL USES FOR DEHYDRATED 
POULTRY WASTES, 

Pennsylvania State Univ., University Park. Dept. 
of Poultry Science. 

O. D. Keene. 

In: Summary of Symposium on Conversion of 
Poultry Waste, Lancaster Farm and Home Center, 
Lancaster, Pennsylvania, November 10, 1971, 11 
p, 4 tab, 15 ref. 


Descriptors: *Farm wastes, *Poultry, 
*Dehydration, *Recyling, *Waste treatment, 
*Waste disposal, Nutrition, Nitrogen, Proteins, 
Ruminants, Bacteria, Insects. 

Identifiers: *Refeeding, Uric acid, Environmental 
protection. 


Disposing of poultry waste is a problem which is 
increasing in magnitude. Recycling as feed offers 
promising results to researchers. Inclusion of 
poultry manure into diets of ruminants has been 
reported by many investigators, and ruminants ap- 
parently can use many of the ingredients found in 
poultry wastes. However, incorporation of 
manure into the diets of poultry has had limited 
success. The major basis for this is uric acid. Uric 
acid apparently is detrimental to poultry by acting 
as an irritant in the intestinal tract. Due to experi- 
ments, it seems apparent that refeeding poultry 
manure back into poultry has very limited possi- 
bilities. Research into other areas of disposal is 
also being conducted. Insect disposal of waste is 
one possibility, but much study needs to be done 
before we engage in large scale use of insects. Also 
bacterial fertmentation is a possible avenue for 
disposal. No matter what the method there will be 
problems, but perhaps a feasible working solution 
will result from further research and study. (See 
also W76-00476) (Russel-East Central Oklahoma 
State) 

W76-00482 


APPLICATIONS TO PLATING WASTEWATER 
TREATMENT OF SLOPED PLATES SETTLING 
TANK (KEISHA-BAN SHIKI CHINDEN SO NO 
MEKKI HAISUI SHORTI E NO OYO). 

Sangyo Kogai, Vol 11, No7, p 660-669, July, 1975. 
25 fig. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Metals, Coagulation, Mixing, *Chemical 
precipitation, Oxidation, Neutralization, 
Suspended solids, Chromium, Monitoring. 
Identifiers: Metal plating wastes, Japan, Gyanide. 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


The joint research of the Industrial Pollution Con- 
trol Association of Japan and Yasukawa Electric 
Manufacturing Company on water treatment 
techniques for metal plating waste water is 
presented. A new precipitation bath and a unique 
coagulation-mixing bath and the operational 
results obtained from experimental studies were 
discussed. The metal plating waste water was 
treated by ordinary techniques in oxidation and 
neutralization reactions. However, both the 
coagulation-mixing bath and precipitation bath ex- 
hibited unique features. The former bath utilized a 
vertical motion mixing technique to strengthen the 
coagulating effect, and the latter bath was 
equipped with sloped plates which reduced the 
necessary size of the precipitation bath. The 
capacity of each bath was 30 cu m/hr waste water. 
The precipitation bath contained 89 vinylchloride 
plates (100 x 200 x 2 mm) placed 50 mm apart at a 
60 degree angle with respect to the surface of the 
water. Ferric chloride and a high polymer coagu- 
lant were added to the coagulation-mixing bath at 
concentrations of 50 ppm and one ppm, respec- 
tively. A sludge concentration of 1.3 percent was 
obtained after a 20 min precipitation time. The 
quality of the treated water was better than 1/2 of 
the water quality standard. The suspended solids 
concentration was 5 ppm, no cyanide ions could be 
detected up to a 0.01 ppm limit, and the amount to 
monitor the treatment facility. Periodical removal 
of sludge from the precipitation bath was per- 
formed using an ultrasonic sensor. The main- 
tenance of the sloped plates was not complicated. 
The particle adhesion onto the plates did not grow 
deeper than 2 mm, and cleaning only once or twice 
a month was sufficient. (Katayama-FIRL) 
W76-00492 





ACTIVATED CARBON TREATMENT OF 
PAPER AND PULP EFFLUENTS, (KAMI PARU- 
PU HAISUI NO KASSEITAN SHOR)), 

T. Shogenji. 

Yosui to Haisui, Vol 17, No 8, p 1016-1022, Au- 
gust, 1975. 13 fig, 6 tab, 10 ref. 


Descriptors: *Waste water treatment, *Industrial 
wastes, Pulp and paper industry, *Activated car- 
bon, Lignins, Adsorption, Chemical oxygen de- 
mand, Pre-treatment, Water reuse, Dyes, Surfac- 
tants, Alkyl benzene sulfonates, *Pulp wastes. 
Identifiers: Activated carbon regneration. 


The activated carbon treatment of pulp and paper 
waste water is summarized. Pulp waste water con- 
tains high molecular weight compounds such as 
lignin, and behaves differently from ordinary 
waste water when treated with activated carbon. 
The adsorption rate of lignin to the activated car- 
bon is slower than that of ABS and dyes. The satu- 
ration of activated carbon occurs with lower levels 
of COD in pulp waste water than in sewage water. 
For a pre-treated pulp waste water containing 59 
ppm COD, 100 mg COD were reported to saturate 
one g activated carbon; the amount of COD satu- 
ration on the carbon increased with decreased pH 
of the waste water from 10.6 to 7.6. It is a costly 
operation to use activated carbon to lower the 
COD value of pulp waste water to 10 to 20 ppm. 
Therefore, pre-treatment of raw waste water prior 
to activated carbon treatment is necessary. Pre- 
treatment can be by physical, chemical, and/or 
biological methods. Combinations of methods are 
very economical as well as effective in purifying 
the pulp waste water for reuse. Activated carbon 
can be regenerated by heating. The regenerated ac- 
tivated carbon increases its adsorptivity for kraft 
lignin, this is attributed to the increased micropore 
sizes in the regenerated carbon caused by heating. 
The construction cost of treatment plants for pulp 
waste water and the required amount of activated 
carbon increase as higher BOD removal efficiency 
is demanded. (Katamya-FIRL) 

W76-00493 


INDUSTRIAL EFFLUENTS CLEANING AUTO- 
MATIC REGULATION. 

Soviet Patent SU 453360. Issued January 1, 1975. 
Soviet Inventions Illustrated, Vol W, No 25, p D6, 
July 29, 1975, 1 fig. 


Descriptors: *Waste water treatment, *Industrial 
wastes, Flotation, Electrodes, Suspended solids, 
Electric currents, Oil industry, Textiles, Metals, 
Food processing industry, Automatic control. 
Identifiers: *Electro-flotation. 


An automatically controlled electroflotation clean- 
ing process has been patented which is suitable for 
treating effluents from the oil, metallurgical, meat, 
and textile industries. It involves passing current 
between electrodes in a flotation tank. In order to 
improve the cleaning effectiveness and provide 
savings in power, the current density to the elec- 
trodes is varied in proportion to the degree of 
suspended solids concentration allowable in the 
treated effluent. The flotation installation contains 
an electrode system and an effluent components 
sensor connnected to a regulator and rectifier. The 
suspended solids concentration in the untreated 
effluent affects the current density between the 
electrodes. By varying the current density, any 
degree of purification may be obtained. (Orr- 
FIRL) 

W76-00494 


INDUSTRIAL REFUSE INCINERATION IN THE 
ROTARY KILN (INDUSTRIEMUELL VER- 
BRENNUNG IM DREHROHROFEN). 

For primary bibliographic entry see Field SE. 
W76-00495 


CLOSED CIRCUIT PAPER MILL EFFLUENT 
TREATMENT. 

French Patent FR 2246-690, Issued June 6, 1975. 
French Patents Abstracts, Vol W, No 28, p F6, 
August 19, 1975. 


Descriptors: *Waste water treatment, *Industrial 
wastes, Pulp and paper industry, *Water reuse, 
*Recycling, Closed conduits, Water circulation, 
*Pulp wastes. 

Identifiers: *Zero discharge. 


A patent has been issued for a closed circuit paper 
mill effluent treatment process. The total effluent 
containing fibers and chemicals produced from 
paper manufacturing is collected in separate 
closed circuits. Part of the untreated effluent is 
used for pulp heating and dilution. The remainder 
is collected in at least one other closed circuit, 
regenerated by the addition of chemicals, condi- 
tioned, and then supplied to the papermaking 
process in place of fresh water. The advantages of 
the system include: a smaller consumpticn of fresh 
water; almost complete elimination of waste water 
and sludge disposal; no harmful effect on sludge 
dewaterability; no build-up of salts; and, the use of 
a smaller quantity of expensive chemicals. 
Complete utilization of the feed material is ef- 
fected with improved pulp dispersion and dewater- 
ing capacity due to the higher temperatures. (Orr- 
FIRL) 

W76-00496 


TEXTILE DYE EFFLUENT TREATMENT. 
French Patent FR 2246-501. Issued June 6, 1975. 
Frech Patents Abstracts, Vol W, No 28, p F2, Au- 
gust 19, 1975. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Dyes, *Textiles, Activated carbon, 
Biological treatment, Chemical oxygen demand, 
Water reuse. 


A treatment system for textile dyeing waste waters 
has been patented. The effluents from textile dye- 
ing are purified in a two-stage treatment process 
consisting of biological treatment followed by ad- 
sorption. In the first stage, the COD of the influent 


is reduced to 350-450 mg/liter. The effluent from 
the first stage is then passed through an activated 
carbon filter. The process produces an effluent 
with a very low final COD level without the addi- 
tion of flocculants. It is well suited for the reuse of 
water for industrial purposes. (Orr-FIRL) 
W76-00497 


USED OILS AS SOURCES OF RAW MATERI- 
ALS AND OF ENERGY (LES HUILES USAGEES 
SOURCE DE MATIERES PREMIERES ET 
D’ENERGIE), 

R. Audibert, and P. Trambouze. 

Informations Chimie, No 145, p 119-120, 123-127, 
June, 1975. 12 fig, 7 ref. 


Descriptors: *Waste water treatment, *Industrial 
wastes, Oil industry, *Oil wastes, Fuels, 
Suspended solids, Flocculation, Filtration, In- 
cineration, Energy. 

Identifiers: Used motor oil. 


The problems and possibilities of the utilization of 
used oil, especially of used motor oil, as an energy 
source and in the production of new oil are 
discussed. In view of the serious pollution hazards 
involved in disposing of used oils, their utilization 
is justified in all cases. Used motor oil can be 
burned together with standard fuel oil in conven- 
tional burners when added in relatively small 
quantities, but requires special equipment for ash 
and lead separation when burned along. When the 
used motor oil is going to be used in the production 
of new oil, mechanical impurities must be 
removed by filtration, after which water and 
lightweight hydrocarbons must be eliminated. 
Suspended solids may be separated by floccula- 
tion using solvents or sulfuric acid or by thermal 
methods. Treatment with sulfuric acid or 
hydrogenation is necessary for the separation of 
luble oxidized ¢ ds before vacuum distil- 
lation. The energy expenditure required for 
recovery of used oil is lower than that required for 
the initial production. (Takacs-FIRL) 
W76-00498 





WATER BUDGET OF A REFINERY 
(WASSERHAUSWIT EINER RAFFINERIE), 

M. Siebert. 

Umwelthygiene, Vol 1, No 7, p 189-191, July, 
1975. 5 fig, 7 ref. 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Oil industry, Water utilization, *Water 


reuse, Water circulation, Water treatment, 
Phenols, Emulsions, Recycling, Hydrologic 
budget. 


Identifiers: *Refineries, Closed water cycles, 
Oil/water separation. 


The water budget and complete water cycle of the 
Mobil Oil Refinery at Woerth, West Germany, are 
described. Well-water to be used in the refinery is 
treated with lime and chlorine-oxidized ferrous 
sulfate for decarbonization and the removal of or- 
ganic components. Boiler feed-water is prepared 
by means of gravel filters, ion exchange and com- 
binations of these. The ion exchange resins are 
regenerated with hydrochloric acid and sodium 
hydroxide which are subsequently neutralized. 
The pH of the cooling water, containing a corro- 
sion inhibitor, is adjusted to a 7.5 by means of sul- 
furic acid. The phenols in the liquor used for 
gasoline washing are separated by pH adjustment. 
These phenols are currently incinerated, but their 
reuse for useful purposes is envisaged. The 
hydrogen sulfide and mercaptans in process 
waters are separated in an acid water stripper. The 
waste water thus purified is reused for the desalt- 
ing of crude oil. While oil-free waste waters, such 
as storms water, are treated mechanically, oil 
waste waters are treated in a mechanical oil 
separator, after which the emulsion is broken in an 
aerated flotator. (Takacs-FIRL) 

W76-00499 
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SE. Ultimate Disposal Of Wastes 


ON THE COMPOSTING OF WASTES FROM 
THE PULP AND PAPER INDUSTRY (UEBER 
DIE VERKOMPOSTIERUNG VON ABFAELLEN 
DER ZELLSTOFF UND PAPIERINDUSTRIE), 

F. Opderbeck. 

Das Papier, Vol 29, No 7, p 308-312, July, 1975. 5 
fig, 3 ref, 2 tab. 


Descriptors: *Bark, *Sludge, *Pulp and paper in- © 


dustry, *Waste treatment, Nutrients, Mixing, 
Wastes, Industrial wastes, Water pollution 
sources, Sludge treatment, Sludge disposal, Waste 
disposal, Economics, Marketing, Water pollution 
control, Solid wastes. 

Identifiers: *Composting. 


The waste-processing study group of the Verein 
Zellcheming’s technical committee for environ- 
mental problems has dealt with the possibilities of 
composting pulp and paper industry wastes. These 
investigations are senermee. Following a short 
description of the ch ition of sludge 
and bark, as well as the anatomical structure of the 
latter, the preparation of bark for composting and 
mixing with sludges and any required nutrient salts 
are dealt with. The conducting of composting ex- 
periments as well as the most important processes 
and resulting grades and qualities of compost are 
described. Problems of eocnomics and marketing 
are also covered. (Speckhard-IPC) 

W76-00038 





EFFECT OF BARK ADDITION UPON THE DE- 
WATERING PROPERTIES OF BIOLOGICAL 
SLUDGES, 

National Council of the Paper Industry for Air and 
Stream Improvement, Inc., Kalamazoo, Mich. 
Central-Lake States Regional Center. 

For primary bibliographic entry see Field 5D. 
W76-00043 


COMPARATIVE STUDY OF THERMAL 
TECHNIQUES FOR SECONDARY SLUDGE 
CONDITIONING, 

National Council of the Paper Industry for Air and 
Stream Improvement, Inc., Kalamazoo, Mich. 
Central-Lake States Regional Center. 

For primary bibliographic entry see Field 5D. 
W76-00046 


STRESS DETERMINATION BY HYDRAULIC 
FRACTURING IN SUBSURFACE WASTE IN- 
JECTION, 

Geological Survey, Reston, Va. 

R.G. Wolff, J. D. Bredehoeft, W. S. Keys, and E. 
Shuter. 

American Water Works Association Journal, Vol 
67, No 9, p 519-523, September 1975. 9 fig, 12 ref. 


Descriptors: *Waste water disposal, *Injection 
wells, *Fractures(Geologic), *Hydrostatic pres- 
sure, ‘*Colorado, Stress, Tensile strength, 


Aquifers, Stress analysis, Methodology, Geology, 


Earthquakes, Geomorphology, Hydrogeology, 
Water pollution control. 

Identifiers: *Hydraulic fracturing, *Piceance 
basin(Colo). 


By the utilization of commercially available and 
specially d i quip t, hydraulic fracturing 
experiments were ducted on a reg I scale in 
the Piceance Basin of northwest Colorado. These 
tests confirmed that vertical fractures may be 
hydraulically induced at well-face injection pres- 
sure of about two thirds of the total overburden 
load. Further, the fractures will continue to 
propagate vertically as long as injection pressure 
exceeds the combined value of least principal 
horizontal stress and tensile strength which may 
lead to contamination of potable water aquifer and 
may trigger earthquakes. (Woodard-USGS) 








WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Ultimate Disposal Of Wastes—Group 5E 


SLUDGE DEHYDRATION IN WASTEWATER 
TREATMENT PLANTS OF THE PULP AND 
PAPER INDUSTRY WITH SPECIAL REGARD 
TO THE DOUBLE FILTER PRESS 
(SCHLAMMENTWAESSERUNG IN ABWAS- 
SERREINIGUNGSANLAGEN DER ZELLSTOFF- 
UND. PAPIERINDUSTRIE UNTER BESON- 
DERER BERUECKSICHTIGUNG DER DOPPEL- 
SIEBPRESSE), 

For primary bibliographic entry see Field 5D. 
W76-00129 


WASTE WATER DISPOSAL OF PAINTING 
FACTORY AND CLOSED-SYSTEMATIZATION 
(TOSO KOJO NO HAISUI SHORI TO KUROZU- 
DO-SHISUTEMU KA), 

For primary bibliographic entry see Field 5D. 
W76-00133 


PRESENT SITUATION OF WASTE WATER 
FROM PRINTING AND FILM DEVELOPING 
PLANTS AND TREATMENT  (INSATSU 
SHASHIN GENZO KOJO HAISUI NO JITTAI 
CHOSA TO SHORI NI TSUITE), 

For primary bibliographic entry see Field 5D. 
W76-00134 


TREATMENT OF MUNICIPAL WASTEWATER 
BY LAND APPLICATION, 

Metcalf and Eddy, Inc., Palo Alto, Calif. 

C. E. Pound, and R. W. Crites. 

Water and Sewage Works, Reference Number, 
R45, R48, R50, R53-54, R56, April 30, 1975. 1 fig, 7 
tab, 23 ref. 


Descriptors: *Waste water disposal, *Waste water 
treatment, *Reviews, Soils, Irrigation, Overland 
flow, Infiltration, Groundwater, Costs, Legisla- 
tion, Surveys, Water pollution control, Water 
reuse. 

Identifiers: *Land application. 


A review is presented on the treatment of sewage 
effluents by land application. Research sponsored 
by various government agencies is being per- 
formed to gain a greater understanding of the abili- 
ty of soil to treat waste water by physical, chemi- 
cal, and biological means. Proper management and 
monitoring are required for successful land treat- 
ment systems. Land treat t can compete in 
many locations with advanced waste water treat- 
ment. Land treatment can be used in water pollu- 
tion control systems in place of, in addition to, or 
in conjunction with conventional treatment 
methods. Topics covered in the review include: 
surveys; legislation; irrigation; overland flow; in- 
filtration-percolation; waste water quality; and, 
cost of land treatment. Land treatment and 
recycling are encouraged by PL 92-500. Irrigation, 
the most commonly used land application method, 
is the application of water to the land to meet the 
growth needs of plants either by surface or spray 
application. Overland flow is a modification of 
spray irrigation to impermeable or poorly drained 
solids. In overland flow, a substancial portion of 
the waste water applied is designed to run off and 
must be collected and discharged to receiving 
waters or reused. Infiltration-percolation systems 
are characterized by percolation of the majority of 
the waste water through the soil to the ground- 
water and is restricted to rapidly permeable soils. 
Costs of land treatment systems will include the 
land, earthworks, pumping and transmission facili- 
ties, distribution systems, monitoring facilities, 
and for some systems, collection and storage 
facilities. (Orr-FIRL) 

W76-00203 





A NEW LOOK AT SEWERAGE AND SEWAGE 
DISPOSAL. 

For primary bibliographic entry see Field 5D. 
W76-00213 


65 


AUTOGENUS “ae OF SEWAGE 
SLUDGE NOW POSSIB 

Komline-Sanderson, Lid, _ (Ontario). 
For primary bibliographic entry see Field 5D. 
W76-00219 


EVAPOTRANSPIRATION POSSIBLE 
SEWAGE TREATMENT PROCESS. 

For primary bibliographic entry see Field 5D. 
W76-00221 


NEW 


IRRADIATION OF SEWAGE GAINS AD- 
HERENTS, 

For primary bibliographic entry see Field 5D. 
W76-00230 


PILOT-SCALE, HIGH-RATE BIOLOGICAL 
DENITRIFICATION, 

Ecolotrol, Inc., Bethpage, N.Y. 

For primary bibliographic entry see Field 5D. 
W76-00238 


TREATMENT OF SLUDGE FROM SEWERAGE 
AND BURNT ASHES, 

Environmental Protection Agency, Research Tri- 
angle Park, N.C. 

F. Yanagi. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-237 731- 
T, $3.25 in paper copy, $2.25 in microfiche. Japan 
pyr > Agency, EPA-TR-24 73, August 15, 1966. 7 
p, | fig. 


Descriptors: *Patents, ‘*Sludge treatment, 
*Dehydration, *Incineration, Precipita- 
tion(Chemical), Sewerage, Waste disposal, Sludge 
disposal, *Waste treatment. 


An application for a patent to treat sludge from 
sewerage and burnt ashes has been filed. The 
method of treatment of ash and exhaust gas from 
the burning of dehydrated sludge solids is detailed. 
The burned ash will be divided into a portion con- 
taining iron compounds and one containing calci- 
um, and these will be collected for reuse as 
precipitates. The steps of filter dehydration and 
burning of the sludge are combined into one 
process in this invention. A diagram of the 
procedures is provided for graphic illustration. 
(Kramer-FIRL) 

W76-00244 


INTERIM REPORT ON TASK FORCE ON 
PHOSPHATE REMOVAL SLUDGES, 
Environmental Protection Agency, Cincinnati, 
Ohio. Advanced Waste Treatment Research Lab. 
For primary bibliographic entry see Field 5D. 
W76-00248 


SEWAGE TREATMENT AND DISCHARGE 
INTO TROPICAL COASTAL WATERS, 
University of the South Pacific, Suva (Fiji). 
School of Natural Resources. 

D. B. Nedwell. 

Search, Vol 5, No 5, p 187-190, May, 1974. 2 fig, 
25 ref. 


Descriptors: *Eutrophication, *Effluents, Sewage 
disposal, Algae, Sewage treatment, Waste water 
treatment, Tertiary treatment. 

Identifiers: *Tropical coastal waters, *Mangroves. 


Sewage discharged into coastal seawater in tropi- 
cal areas is most often discharged into barrier-reef 
lagoons rather than into the open sea. Because 
very little mixing takes place and because tropical 
seawater is naturally nutrient-deficient, the 
eutrophication that occurs seriously disrupts the 
ecological balance. While several alternatives have 
been implemented--primary and secondary treat- 
ment of raw sewage, further treatment to remove 
soluble inorganic phosphorus and _ nitrogen, 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5E—Ultimate Disposal Of Wastes 


e 


package treatment for sewage from recreational 
‘tourist’ areasn-a new suggestion has been 
proposed. This is the concept of discharging 
treated sewage effluents, particularly the 
nitrogenous portion, into a mangrove-bounded 
estuary. A mangrove environment is naturally rich 
in organic material so that increased organics are 
not as disruptive as in the organically poor lagoon 
and reef. The mangrove area, which is common to 
many tropical regions, may act as a tertiary treat- 
ment site and discharge point. Simple retaining 
ponds in mangrove areas may then result in an ef- 
fluent with large fractions of inorganic nutrients 
removed. Costs of building outfall pipes to sea 
may also be eliminated. (Kramer-FIRL) 
W76-00259 


COMPUTER MODEL GUIDES SALT WATER 
WELL CONSTRUCTION, 

EBA Engineering Consultants Ltd. Edmonton 
(Alberta). 

For primary bibliographic entry see Field 5A. 
W76-00285 


SURVEY OF GROUND-WATER PROTECTION 
METHODS FOR ILLINOIS LANDFILLS, 

Illinois Environmental Protection Agency, Spring- 
field, Div. State of Land Pollution Control. 

For primary bibliographic entry see Field 5B. 
W76-00293 


PLASTIC OUTFALL LAID EXTRA DEEP. 
Water and Pollution Control, Vol 113, No 7, p 19, 
25, July, 1975. 


Descriptors: *Plastic pipes, *Outfall sewers, 
*Canada, Waste disposal, Construction materials, 
Pipelines, *Computer programs, Inspection, In- 
stallation, Waste water treatment. 

Identifiers: Marine disposal, Stress evaluation for 
submergence in marine environments (SESME). 


A 1670-foot, 24-inch diameter municipal outfall of 
polyethylene pipe was installed to replace a deteri- 
orated line at Powell River, British Columbia. 
Because the line discharges its wastes 200 feet 
below the surface, stresses that would be imposed 
on the large-diameter pipe had to be evaluated be- 
fore construction. This was accomplished with a 
computer program called Stress Evaluation for 
Submergence in Marine Environments (SESME). 
It was found that excessive bending stresses could 
be eliminated by attaching cedar logs to the float- 
ing pipe; the logs were later salvaged once the pipe 
had been located on the ocean bottom. A 
polyethylene material was chosen for the outfall 
line in order to achieve maximum flexibility, par- 
ticularly where the route followed the curvature of 
the terrain. Specifications for the line included: 
tolerances for minimum radius of curvature for the 
15-degree bend in the line; maximum departure 
from design alignments; and requirements for bal- 
last weights to provide negative buoyancy for the 
pipeline. The line was joined on shore, and then 
was laid on the sea bottom using a ‘controlled sink’ 
method, whereby water was allowed to enter the 
shore end of the pipe while displaced air was ex- 
pelled from the other end. The pipe formed an S- 
type curve off the bottom to the surface, and held 
its shape as it sank toward the outboard end. When 
the outfall was in place on the ocean bottom, a 
mini-submarine was used for final inspection of 
the installation. (Kramer-FIRL) 

W76-00343 


WASTE WATER PURIFICATION USING AC- 
TIVE CARBON AND ASH. 

For primary bibliographic entry see Fie!d 5D. 
W76-00346 


FATE OF TRACE METALS IN LOS ANGELES 
COUNTY WASTEWATER DISCHARGE, 
Massachusetts Inst. of Tech. Cambridge, Dept. of 
Civil Engineering. 


For primary bibliographic entry see Field 5B. 
W76-00355 


POSSIBILITIES OF WASTE WATER IRRIGA- 
TION IN FORESTS (MOEGLIHCKEITEN DER 
ABWASSERVERREISELUNG IN WALD- 
BESTAENDEN), 

Goettingen Univ. (West Germany).Inst. of Soil 
Science and Forest Nutrition. 

For primary bibliographic entry see Field 5D. 
W76-00366 


ANIMAL WASTE MANAGEMENT IN TEXAS: 
TESTIMONY PRESENTED TO THE SOLID 
WASTE STUDY COMMITTEE OF THE TEXAS 
HOUSE OF REPRESENTATIVES, 

Texas Agricultural Extension Service, College 
Station. : 

For primary bibliographic entry see Field 5G. 
W76-00426 


CONSEQUENCES OF WASTE DISPOSAL ON 
LAND, 

Agricultural Research Service, St. Paul, Minn. Soil 
and Water Conservation Research Div. 

W.E. Larson, J. R. Gilley, and D. R. Linden. 
Journal of Soil and Water Conservation, Vol 30, 
No 2, p 68-71, March-April, 1975. 1 fig, 4 tab, 22 
ref. 


Descriptors: *Waste disposal, *Organic wastes, 
*Sewage sludge, *Sewage effluents, Reclamation, 
Productivity, Crop response, Wind erosion, Pollu- 
tion abatement. 

Identifiers: *Land disposal. 


Organic wastes can be used safely and effectively 
to increase soil productivity if proper precautions 
are taken concerning heavy metals, toxic chemi- 
cals, nitrate leaching, erosion losses, and undesira- 
ble odors. Average composition is given for animal 
wastes (dairy cattle, beef cattle, swine and poultry 
hens), sewage sludge and secondary sewage ef- 
fluent. Farm manures contain the major nutrients 
in the most correct proportion for soil fertilization. 
They also decrease bulk density, increase ag- 
gregate stability, increase water intake rates, and 
help control soil erosion. Sewage sludges are ef- 
fective in reclaiming such productive land as mine 
spoil banks, wastes from a soda glass factory, 
dune and dredged sands, and abandoned garbage 
dumps and sanitary land fills. There is also 
evidence that crop yield increases as the result of 
irrigation with treated municipal wastewater. 
Proper waste management measures must be 
taken to protect the environment. When applied at 
crop use rates and with proper soil management, 
most organic wastes present no serious environ- 
mental hazards and should be considered 2 
resource that agriculture can very well use. 
(Merryman-East Central Oklahoma State) 
W76-00427 


NUTRIENT TRANSFORMATIONS IN A SWINE 
WASTE OXIDATION DITCH, 

Toronto Univ. (Ontario). Inst. of Environmental 
Sciences and Engineering. 

For primary bibliographic entry see Field 5D. 
W76-00429 


TREAT YOUR WASTE RIGHT, 
For primary bibliographic entry see Field 5D. 
W76-00432 


TAKING CARE OF WASTES FROM THE 
TROUT FARM, 

For primary bibliographic entry see Field 5D. 
W76-00433 


DAIRY WASTE MANAGEMENT ALTERNA- 
TIVES, 
North Carolina State Univ., Raleigh. 





For primary bibliographic entry see Field 5D. 
W76-00434 


EUTROPHICATION IN THE GREAT PLAINS, 
Oklahoma Cooperative Fishery Unit, Stillwater. 
For primary bibliographic entry see Field 5B. 
W76-00437 


FARM EFFLUENT--ELECTRICAL DISPOSAL 
METHODS, 

For primary bibliographic entry see Field 5D. 
W76-00438 


LAND DISPOSAL OF LIVESTOCK WASTE, 
Maryland Univ., College Park. Co-operative Ex- 
tension Service. 

H. L. Brodie, and J. T. Kennedy. 

Agricultural Engineering Release No 54, Environ- 
mental Series No 5, Cooperative Extension Ser- 
vice, University of Maryland, College Park, 1972, 
3 p, 2 ref. 


Descriptors: *Water pollution, *Livestock, 
Lagoons, Erosion, Agricultural runoff, *Waste 
disposal, *Farm wastes, Waste water treatment, 
*Farm lagoons. 

Identifiers: *Land disposal. 


The production and waste management practices 
used by farmers determine the extent of water pol- 
lution caused by their animal production units. 
Land spreading of animal wastes is a very effec- 
tive method of preventing water pollution because 
of the natural treatment process in the soil. Several 
means of applying the principle of intercepting and 
controlling surface and subsurface waters are 
listed. Watersheds are affected a great deal more 
by natural pollutants than by animal wastes which 
are properly spread on land where erosion is con- 
trolled. Crop rotation, strip cropping, pasture im- 
provement and the growing of crops for protective 
cover are the most common erosion control 
procedures. A list of steps to take in the preven- 
tion of pollution from land disposal of livestock 
wastes is given. Alternate methods of land applica- 
tion during the fall are provided. The best way to 
judge application rate is from experience by con- 
sidering slope, slope length, soil type and ground 
cover. Two obstacles to winter spreading are 
frozen soil and deep snow. During the winter if a 
good spreading schedule cannot be followed, the 
manure should be stored under cover. Additional 
information on managing lagoons to capture ru- 
noff and minimize overflow is provided. If animal 
production units are properly located and 
managed, groundwater problems are minimized. 
(Kehl-East Central Oklahoma State) 

W76-00440 


LAGOONS FOR ANIMAL WASTE DISPOSAL, 
Auburn Univ., Ala. Cooperative Extension Ser- 
vice. 

H. Watson. 

Circular R-6, Auburn University, July, 1972, 12 p. 
6 tab, 3 ref. 


Descriptors: *Waste disposal, Lagoons, *Design, 
*Management, *Biochemical oxygen demand, 
Poultry, Livestock, *Farm wastes, *Farm 
lagoons, Waste water treatment. 

Identifiers: Water volumes, Sludge removal, 
Lagoon overflow, Loading. 


For several years lagoons have been used for the 
disposal of livestock and poultry manure with 
varying degrees of success. A lagoon’s effective- 
ness is determined by its design, construction and 
management. The two major advantages of 
lagoons are: (1) the labor requirements are less 
than for systems where manure is spread onto 
fields and (2) lagoons usually can be constructed at 
a low initial cost. There are three major disad- 
vantages of lagoons. (1) Objectionalbe odors are 
sometimes present, (2) Improper construction can 
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present a possible source of ground and surface 
water pollution, and (3) Periodic sludge removal is 
required. The processes of three lagoon types, 
aerobic, anaerobic and mechanically aerated lago- 
one, are discussed. The location, size and con- 
struction are examined as important factors in 
lagoon design. Tables for BOD productions and 
surface area requirements, water volumes for vari- 
ous aerator sizes and for water volumes of various 
anaerobic lagoons are given. The operation and 
management of a lagoon are explained through the 
various loading methods, sludge removal and 
lagoon overflow. Some general management prac- 
tices that should be followed are given. (Kehl-East 
Central Oklahoma State) 

W76-00441 


EFFECTS OF APPLICATION RATE IN DIRECT 
LAND DISPOSAL OF ANIMAL WASTES, 
Kansas State Univ., Manhattan. Dept. of Agrono- 


my. 
L. S. Murphy, G. W. Wallingford, and W. L. 
Powers. 

Journal of Dairy Science, Vol 56, No 10, p 1367- 
1374, October, 1973. 8 fig, 4 tab. 


Descriptors: *Farm wastes, Effects, *Solid 
wastes, *Liquid wastes, Feed lots, Dairy industry, 
Soils, Chemical properties, Nitrates, Salinity, 
Phosphorus, Waste disposal, *Rates of applica- 
tion. 

Identifiers: *Land disposal, Colloidal dispersion. 


Land disposal of animal wastes is a viable solution 
to the water pollution problem, but this disposal 
must be done with care so that new pollution 
problems don’t arise. Excess application of 
manure can cause excess salinity, nitrates, and/or 
phosphorus as well as colloidal dispersion. A 
literature review is given to show the beneficial 
and detrimental value of manure applications on 
crops and on soil chemical properties. It was con- 
cluded that disposal of both solid and liquid wastes 
should be accompanied by regular soil analysis to 
detect accumulation of waste components or reac- 
tion products which may be detrimental to both 
the soil and to underlying aquifers. (Battles-East 
Central Oklahoma State) 

W76-00443 


CONTROLLING MANURE RUNOFF, 
Pennsylvania State Univ., University Park. 
For primary bibliographic entry see Field 5D. 
W76-00444 


SEALING OF ANAEROBIC DAIRY WASTE 
LAGOONS IN SANDY, HIGH WATER TABLE 
SOILS, 

Florida Univ., Gainesville. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 5B. 
W76-00445 


A SYSTEMS APPROACH TO CATTLE 
FEEDLOT POLLUTION CONTROL, 

Texas Tech Univ., Lubbock. Dept. of Chemical 
Engineering. 

For primary bibliographic entry see Field 5G. 
W76-00446 


THE DESIGN AND OPERATION OF AN OPEN- 
FRONT, SLOTTED FLOOR BEEF CONFINE- 
MENT BUILDING, 

Illinois Univ., Urbana. Cooperative Extension 
Service. 

For primary bibliographic entry see Field 5D. 
W76-00447 


GUIDELINES ON LIVESTOCK WASTE CON- 
TROL FACILITIES. 

Nebraska State Dept. of Environmental Control, 
Lincoln. 

For primary bibliographic entry see Field 5D. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Water Treatment and Quality Alteration—Group 5F 


W76-00453 


RUNOFF CONTROL FOR A CREEK BANK 
FEEDLOT, 

Agricultural Research Service, Lincoln, Nebr. 

For primary bibliographic entry see Field 5D. 
W76-00454 


NEBRASKA ANIMAL WASTE RESEARCH, 


_ Agricultural Research Service, Lincoln, Nebr. 


For primary bibliographic entry see Field 5D: 
W76-00455 


AN ANALYSIS OF BEEF CATTLE FEEDLOT 
DESIGNS FOR POLLUTION CONTROL, 
Agricultural Research Service, Lincoln, Nebr. 
Agricultural Engineering Research Div. 

For primary bibliographic entry see Field 5D. 
W76-00457 


THINK OF MANURE AS A RESOURCE, NOT A 
WASTE, 
Agricultural 
Nebraska. 
For primary bibliographic entry see Field 5D. 
W76-00459 


Research Service, Lincoln, 


NUISANCE 
NEIGHBOR. 
For primary bibliographic entry see Field 5G. 
W76-00460 


LAWSUITS--NEIGHBOR vs. 


ANIMAL WASTE IN THE U.S. A., 
Massachusetts State Dept. of Agriculture, Wor- 
cester. Poultry Husbandry Adviser. 

For primary bibliographic entry see Field 5D. 
W76-00463 


TREATMENT OF ANIMAL WASTES AT THE 
GREENFIELD LABORATORIES OF ELI LILLY 
AND COMPANY, 

Lily (Eli) and Co., Greenfield, Ind. Greenfield 
Labs. 

For primary bibliographic entry see Field 5D. 
W76-00464 


COORDINATED LIVESTOCK PRODUCTION 
SYSTEMS, 

Department of Agriculture, Lincoln, Nebr. 

For primary bibliographic entry see Field 5D. 
W76-00465 : 


SWINE 
RATES. 
Hog Farm Management, Vol 9, p 32-33, February 
1972. 1 tab. 


MANURE LAND APPLICATION 


Descriptors: *Waste disposal, *Nitrogen, 
*Indiana, Water pollution, *Ammonia, Waste 
treatment, Hogs. 

Identifiers: *Land disposal, *Loading rates, Salt 
buildup. 


Land application of swine manure is recom- 
mended as a means of protecting surface and 
ground water from nitrogen phosphorus excesses, 
of removing bacteria and pathogens through the 
‘living filter’ operation, of improving soil struc- 
ture, and of least-cost disposal. Nitrogen should 
not be returned to the land in excess of crop use. 
The amount of manure per acre to contain this 
amount of nitrogen depends on the animal ration, 
the ammonia conversion and denitrification before 
application, the crop type, and the climate. Typical 
values for swine wastes on various crops in Indi- 
ana are tabulated. Salt buildup should also be con- 
sidered. (East Central Oklahoma State) 

W76-00466 
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FEEDLOT ODOR, 
For primary bibliographic entry see Field 5D. 
W76-00467 


HANDLING MILKING-PARLOR WASTE, 

Otago Univ., Dunedin (New Zealand). Dept. of 
Microbiology. 

For primary bibliographic entry see Field 5D. 
W76-00469 


SUMMARY OF SYMPOSIUM ON CONVER- 
SION OF POULTRY WASTE. 

For primary bibliographic entry see Field 5D. 
W76-00476 


DUMPS: A POTENTIAL THREAT TO GROUND 
WATER SUPPLIES, 

Environmental Protection Agency, Washington, 
D.C. Office of Solid Waste Management Pro- 
grams. 

For primary bibliographic entry see Field 5B. 
W76-00487 


INDUSTRIAL REFUSE INCINERATION IN THE 
ROTARY KILN (INDUSTRIEMUELL VER- 
BRENNUNG IM DREHROHROFEN). 
Umweltshutz-Staedtereinigung, Vol 12, No 6, p 
159-160, June, 1975. 2 fig. 


Descriptors: *Waste water treatment, *Industrial 
wastes, Chemical wastes, *Incineration, Plastics, 
Paper, Oil wastes, Air pollution, Standards. 
Identifiers: Rotary kiln. 


The synthetic leather manufacturing plant in 
Chropyne near Gottwaldov, Czechoslavakia, 
disposes of all solid and liquid wastes ranging from 
paper, plastic production wastes, and trash to sol- 
vents, old oil, aqueous dimethylformaide solution 
and sludges from electroplating by incineration in 
a rotary kiln. The kiln has been designed for a 
throughput of 200 to 570 kg/hr solid and pasty 
material. In the afterburning chamber, 200 kg/hr of 
liquid waste material can be burned. The waste 
gases from the incineration process are covled to 
300 C by injection of air and discharged through a 
stack. The waste gas volume was measured to be 
15,000 cu m/hr. The waste gases contain approxi- 
mately 500 mg dust/cu m, 100 ppm CO, between 20 
and 100 ppm SO2, 80 ppm nitrogen oxides of 
which 0.5 to 3.0 ppm are NO2, and between 300 
and 1100 ppm HCl. Although the waste gas quality 
does not meet the requirements of established 
guidelines, Czech emission limits are not ex- 
ceeded. The kiln has been in operation for approxi- 
mately 2500 hr without major problems. (Nave- 
FIRL) 

W76-00495 


5F. Water Treatment and 
Quality Alteration 


HYDRAULIC MODEL STUDY OF A SETTLING 
BASIN, 

Illinois State Water Works Association, Vol 67, 
No 7, p 367-372, July 1975. 7 fig, 2 tab, 2 ref. 

For primary bibliographic entry see Field 8B. 
W76-00022 


CHEMISTRY OF WATER SUPPLY, TREAT- 
MENT, AND DISTRIBUTION, 

Ohio State Univ., Columbus. Water Resources 
Center. 

A.J. Rubin. 

Ann Arbor Science Publishers, Ann Arbor, 
Michigan, 1974, 446 p. 


Descriptors: *Water supply, *Water treatment, 
*Water distribution(Applied), Water quality stan- 
dards, Potable water, Water quality, Nutrients, 
Lakes, Gas chromatography, Disinfection, 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


Analytical techniques, Cadmium, Arsenic com- 
pounds, Sulfur compounds, Coagulation, Sands, 
Filtration, Manganese, Oxides, Cations, Activated 
carbon, Organic compounds, Chlorine, Chlorina- 
tion, Bacteria, Viruses, Bromine, Viricides, Trace 
elements, Water pollution sources. 

Identifiers: Chelates, Alum, Hypochlorous acid, 
Hypochlorites. 


Of the 18 chapters contributed by different ex- 
perts, about one-half were originally presented at 
an American Chemical Society Symposium (April 
1973 National Meeting). They deal with thse fol- 
lowing topics: Criteria development for national 
drinking water standards; nutrient inputs to lakes 
and their effects on water quality; gas-chromato- 
graphic analysis of volatile metal chelates; new 
analytical techniques for study of water disinfec- 
tion; removal of Cd, As, and S compounds from 
waters; effect of Al(III) hydrolysis on alum coagu- 
lation; models and filters for removing colloidal 
Mn oxides with selected cations as filter aids; in- 
fluence of surface oxides on adsorption and catal- 
ysis with activated carbon; desorption of organic 
compounds by activated carbon; interaction of 
chlorine with activated carbon; dynamics of 
breakpoint chlorination; equilibria in aqueous 
solutions of chlorinated isocyanurate; effective- 
ness of hypochlorous acid and hypochlorite ion in 
destroying viruses and bacteria; kinetics of viral 
inactivation by bromine and ozone; and effects of 
water treatment and distribution of trace element 
concentrations. A subject index is appended. (See 
also W76-00103 thru W76-00120) (Brown-IPC) 
W76-00102 


CRITERIA DEVELOPMENT FOR NATIONAL 
DRINKING WATER STANDARDS, 
Environmental Protection Agency, Cincinnati, 
Ohio. Water Supply Research Lab. 

G. G. Robeck. 

In: American Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 1-9. 4 ref, 1 
tab. 


Descriptors: *Potable water, *Water quality stan- 
dards, Mercury, Arsenic compounds, Phenols, 
Pesticides, Water quality, Water properties, Water 
quality control, Water treatment. 


The selection of criteria and examples of adequat 
and inadequate bases for drinking water standards 
are considered. Factors affecting the establish- 
ment of standards are discussed, and reasons for 
selecting a constituent and its limit for drinking 
water standards are illustrated for mercury, ar- 
senic, carbon chloroform extracts, carbon alcohol 
extracts, phenol, and several pesticides. Many of 
the criteria are based on limited data and analytical 
methods, and more research is required on the 
physiological effects, measurement techniques, 
and treatment of contaminants in order to develop 
— standards. (See also W76-00102) (Witt- 
PC) 


W76-00103 





NEW ANALYTICAL TECHNIQUES FOR THE 
STUDY OF WATER DISINFECTION, 

Alabama Univ., University. Dept. of Civil and 
Mineral Engineering. 

G. P. Whittle, and A. Lapteff, Jr. 

In: American Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 63-88. 6 fig, 
16 ref, 3 tab. 


Descriptors: “Water analysis, *Disinfection, 
*Analytical techniques, *Chlorine, Manganese, 
Chemical reactions, Chlorination, Water quality, 
Chemical analysis, Color reactions, Water chemis- 
try, Water treatment. 

Identifiers: Choramine, Nitrogen trichloride. 


The leuco crystal violet method proposed by Black 
and Whittle in Journal American Water Works As- 


sociation, Vol 59, p 607-619 (1967), has been 
modified to determine concentrations of free 
chlorine, mono- and dichloramine, and nitrogen 
trichloride as high as 10 mg/liter Cl. The original 
method is based on the reaction of chlorine or 
iodine with N,N-dimethylaniline at pH 4 to 
produce a bluish-violet color with an absorbance 
peak at 592 nm. Details of the modified procedures 
are given. Mn(IV) interferes with the determina- 
tions. It is believed these new methods will prove 
useful in research studies to elucidate the chemis- 
try of chlorine reactions and _ disinfection 
processes and in application to water and waste 
water chlorination practice. (See also W76-00102) 
(Witt-IPC) 

W76-00106 


REMOVAL OF CADMIUM FROM WATERS 
AND WASTES BY SORPTION ON HYDROUS 
METAL OXIDES FOR WATER TREATMENT, 
Monroe County Community Coll., Mich. 

For primary bibliographic entry see Field 5D. 
W76-00107 


CHEMISTRY OF SULFUR SPECIES AND 
THEIR REMOVAL FROM WATER SUPPLY, 
University of Southern California, Los Angeles. 
Environmental Engineering Program. 

Chen. 


In: American Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 109-135. 11 
fig, 29 ref. 


Descriptors: *Sulfur compounds, *Water treat- 
ment, *Water chemistry, Hydrogen sulfide, Sul- 
fur, Sulfides, Oxygenation, Water supply, Aera- 
tion, Chlorination, Ozone, Oxidation, Water pollu- 
tion sources, Water quality control, Water quality, 
Waste water treatment, Pollution abatement. 
Identifiers: *Polysulfides, Thiosulfate, Chlorine 
dioxide, Potassium permanganate. 


An overall review is presented of the chemistry of 
sulfur compounds in dilute aqueous solution as re- 
lated to water treatment practices, with special 
emphasis on the removal of sulfides. The topics 
discussed include: equilibrium chemistry of sulfur 
specics (elemental sulfur, hydrogen sulfide, 
polysulfides, thiosulfate) in aqueous solution; 
chemistry or oxygenation of sulfide; and the 
removal of sulfides from water supplies by aera- 
tion, chlorination, ozonization, and oxidation by 
potassium permanganate and chlorine dioxide. 
(See also W76-00102) (Witt-IPC) 

W76-00108 


CHEMICAL FORMS OF ARSENIC IN WATER 
SUPPLIES AND THEIR REMOVAL, 

Johns Hopkins Univ., Baltimore, Md. Dept. of 
Geography and Environmental Engineering. 

J. F. Ferguson, and M. A. Anderson. 

In: American Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 137-158. 8 
fig, 29 ref, 2 tab. 


Descriptors: *Waste water treatment, *Arsenic 
compounds, Pollutants, Chemicals, Toxicity, 
Natural streams, Adsorption, Iron, Aluminum, Al- 
kalis(Bases), Water pollution sources, Pollutants, 
Toxicity, Iron oxides. 

Identifiers: Aluminum hydroxide. 


This review covers the chemical species of As 
present in natural waters, the possible conversions 
between species, and the significance of species 
on As removal technology. Included are a discus- 
sion of the removal of different forms of As and a 
description of the results of experimental work on 
adsorption of As onto amorphous ferric and alu- 
_— hydroxides. (See also W76-00102) (Witt- 
IP 


W76-00109 
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EFFECT OF ALUMINUM(III) HYDROLYSIS ON 
ALUM COAGULATION, 

Ohio State Univ., Columbus. Water Resources 
Center. 

A.J. Rubin, and T. W. Kovac. 

In: American Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 159-179. 10 
fig, 24 ref. 


Descriptors: *Titanium dioxides, *Coagulation, 
*Chemical precipitation, *Colloids, Hydrogen ion 
concentration, Water treatment, Water purifica- 
tion, Chemical reactions, Separation techniques, 
Hydrolysis, Water chemistry, Solubility, Turbidi- 
ty, Water properties, Waste water treatment, Alu- 
minum. 

Identifiers: 
hydroxide. 


*Aluminum sulfate, Aluminum 


As with other sols the stability of colloidal titani- 
um dioxide is dependent on solution pH and alu- 
minum sulfate concentration. At high pH the sol 
slowly coagulates. Above pH 6 it is stable in 
AI(III) solutions of concentration less than 8 times 
10 to the minus 9th molar. This critical coagulation 
concentration is lower than has been reported for 
other sols. The left and right stability limits defin- 
ing the zone of rapid clarification are identical with 
the solubility limits of aluminum hydroxide. Ag- 
gregation in the sweep zone is controlled by the 
parameters affecting the solutility of the hydrox- 
ide precipitate. (See also W76-00102) (Witt-IPC) 
W76-00110 


MODEL SAND FILTERS FOR THE REMOVAL 
OF COLLOIDAL MANGANESE OXIDES USING 
SELECTED CATIONS AS FILTER AIDS, 
Wyoming Univ., Laramie. Dept. of Civil Engineer- 
ing. 

S.R. Jenkins, J. Engeset, and V. R. Hasfurther. 
In: American Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 181-199. 12 
fig, 17 ref. 


Descriptors: *Manganese, *Colloids, *Water 
treatment, ‘Filtration, Cations, Separation 
techniques, Water purification, Filters, Sands, 
Hydrogen ion concentration, Calcium, Ions, Sodi- 
um, Water pollution sources, Model studies, Ox- 
ides, Inorganic compounds, Water quality control, 
Waste water treatment, Pollutants. 

Identifiers: Manganese oxides. 


Previous work by other workers has indicated that 
the most predominant form of manganese oxides 
precipitated on oxidation of Mn(II) during treat- 
ment of manganese-bearing waters is a mixture of 
Na4Mn14027 and Mn7013 (delta-manganese ox- 
ides). The removal of these oxides from aqueous 
solution by filtration through sand columns wax 
examined. The solutions were filtered at the rate 
of 2 gal/min/sq ft for 45 minutes, and the amount 
of delta-manganese oxides passing the filter was 
determined as a function of time. After the 45 
minute filter run, the manganese oxide solution 
was removed, and the amount of delta-manganese 
oxides adhering to the sand was determined. The 
effects of pH, precoating, filtration rate, and ca- 
tion on the effectiveness of the filter to remove the 
oxides were studied. The Ca ion concentration 
necessary to produce maximum removal of delta- 
manganese oxide particles is stoichiometric with 
the concentration of delta-manganese oxides. The 
first concentration of Ca necessary to produce the 
maximum effectiveness is termed the maximum 
effectiveness concentration (MEC) of the filter 
aid. Differences in pH affected the MEC of Ca 
only slightly. Precoating the sand with calcium ion 
causes considerable change in the effectiveness of 
Ca in aiding delta-manganese oxide removal. If Na 
ion is used instead of Ca as the filter aid, the MEC 
of Na agrees well with values reported by others 
for aggregation of hydrophobic colloids. This ag- 
gregation is promoted by double-layer compaction 
rather than specific chemical interaction. (See also 
W76-00102) (Witt-IPC) 
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W76-00111 


INFLUENCE OF SURFACE OXIDES ON AD- 
SORPTION AND CATALYSIS WITH AC- 
TIVATED CARBON, 

Maryland Univ., College Park. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 5D. 
W76-00112 


ACTIVE CARBON: DECHLORINATION AND 
THE ADSORPTION OF ORGANIC COM- 
POUNDS, 

Illinois Univ., Urbana. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 5D. 
W76-00113 


INTERACTIONS OF AQUEOUS CHLORINE 
WITH ACTIVATED CARBON, 
Delaware Univ., Newark. Dept. of Civil Engineer- 


ing. 

L. L. Olson, and C. D. Binning. 

In: American Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 253-295. 15 
fig, 53 ref, 5 tab. 


Descriptors: *Chlorine, *Activated carbon, 
*Adsorption, *Water treatment, Water properties, 
Water purification, Water quality control, Tem- 
perature, Kinetics, Chlorides, Byproducts, Water 
pollution sources, Water pollution control, 
Chlorination, Disinfection. 

Identifiers: Darco G-60, Nuchar C-1000N carbon, 
Elovich equation. 


Aqueous chlorine solution and activated carbon 
were mixed at pH 10 and 5.5 in a Nalgene reaction 
chamber immersed in a water bath. At predeter- 
mined intervals, aliquots were removed and fil- 
tered, analyzed for chlorine and carbon-oxides, 
and passed through Darco G-60 and Nuchar C- 
1000N activated carbon. Adsorption capacities 
were determined by agitating 1 g of the carbon in 
100 ml of 0.25 normal barium hydroxide for 48 hr, 
allowing the mixture to settle, and titrating the su- 
pernatant with 0.1 normal HCl. The rates of 
chlorine removal are determined and shown in 
plots. The data indicate that the removal of aque- 
ous chlorine from solution using activated carbon 
is a two-stage process, each having a characteristic 
rate of removal. The removal of aqueous chlorine 
fits Elovich’s equation. The effects of tempera- 
ture, amount of chlorides and protons produced, 
production of by-products, and redosing on the 
rate of removal are also discussed. (See also W76- 
00102) (Witt-IPC) 

W76-00114 


DYNAMICS OF BREAKPOINT CHLORINA- 
TION, 

Northeast Univ., Boston, Mass. Dept. of Civil En- 
gineering. 

I. W. Wei, and J. C. Morris. 

In: American Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 297-332. 18 
fig, 12 ref, 3 tab. 


Descriptors: *Chlorination, *Ammonia, *Water 
purification, Reduction(Chemical), Chlorine, 
“Water treatment, Chemical reactions, Hydrogen 
ion concentration, Kinetics, Disinfection, Water 
chemistry, Waste water treatment. 

Identifiers: Chloramine. 


A kinetic study of the redox reaction between 
chlorine and ammonia in dilute aqueous solutions 
with pH 6.7-7.2 at 5-20 C is described. The study 
focused on the dynamics of the process during the 
initial stages (in the first hour). The formation of 
chloramine was very rapid and its subsequent 
decrease fast in all instances. As soon as the free 
chlorine concentration became constant, the 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
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decrease of chloramine followed a first-order rate 
law. The analysis showed that the concentration of 
chloramine increased during the early stages of the 
breakpoint process, reached a maximum after 
several minutes, and the declined as the reduction 
of chlorine proceeded. The concentration of free 
chlorine decreased as HOCI reacted in the forma- 
tion of chloramines and then reached a relatively 
constant level, in most instances, before comple- 
tion of the breakpoint process. The rate of the 
overall breakpoint reaction, as measured by the 


_ rate of decrease of total chlorine, decreased as the 


pH decreased. (See also W76-00102) (Witt-IPC) 
W76-00115 


EQUILIBRIA IN AQUEOUS SOLUTIONS OF 
CHLORINATED ISOCYANURATE, 

Lawrence Experiment Station, Mass. 

J. E. O’Brien, J. C. Morris, and J. N. Butler. 

In: American Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 333-358. 9 
fig, 6 ref, 4 tab. 


Descriptors: *Aqueous solutions, *Chlorine, 
*Computer programs, *Water treatment, Water 
purification, Chlorination, Equilibrium, Water 
quality control, Chemical reactions, Water 
chemistry, Disinfection, Reservoirs, Hydrolysis, 
Bactericides. 

Identifiers: *Cyanurates, *Isocyanurates. 


A computer program has been developed for cal- 
culating all chemical species as a function of reser- 
voir chlorine, total cyanurate, and pH from in- 
dividual acidity and hydrolysis constants in solu- 
tions of chlorine and cyanurate. Although 
chlorinated cyanurates serve as a reservoir of free 
chlorine, bactericidal efficacy is more closely re- 
lated to the relatively small fraction of free 
chlorine present at equilibrium. Therefore, the use 
of excessive cyanurate in an overly zealous at- 
tempt to reduce photolysis may repress free 
chlorine to the point of suppressing germicidal ac- 
tivity. For the same reason the continual addition 
of chlorinated cyanurates as a source of chlorine is 
dedh 





not recom this will lead to buildup 
of cyanurate concentration. (See also W76-00102) 
(Witt-IPC) 
W76-00116 


EFFECTIVENESS OF HYPOCPLGOROUS ACID 
AND HYPOCHLORITE ION IN DESTRUCTION 
OF VIRUSES AND BACTERIA, 

Cincinnati Univ., Ohio. Dept. of Civil and En- 
vironmental Engineering. 

P. V. Scarpino, M. Lucas, D. R. Dahling, G. Berg, 
and S. L. Chang. 

In: American Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 359-368. 4 
fig, 8 ref. 


Descriptors: *Disinfection, *Viruses, *Bacteria, 
*Chlorination, E. coli, Coliforms, Bacteriophage, 
Water purification, *Water treatment, Water pol- 
lution sources, Water quality control, Chlorine, 
Waste water treatment, Bactericides, Viricides. 
Identifiers: *Hypochlorous acid, Hypochlorite, 
Poliovirus, Coxsackievirus. 


The disinfecting ability of chlorine and chlorine 
compounds in the treatment of water and waste 
water has been known for many years. However, 
little information is presently available concerning 
the inactivation of animal viruses in water and 
waste water by chlorine and its compounds. The 
inactivation of DNA phages T2 and TS, RNA 
phages f2 and MS2, Escherichia coli ATCC 11229, 
and two animal viruses, poliovirus type 1 and cox- 
sackievirus A9, at 5 C and pH 6 and 10 and free 
chlorine levels of 0.01-10 mg/liter was studied. The 
greater resistance of the two animal viruses com- 
pared tothe faster kill exhibited by the four bac- 
teriophages and the test bacterium points out that 
the use of coliphages and even an important 
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member of the total coliform and fecal coliform 
groups, i.e., E. coli, as indicators of enteric virus 
pollution of disinfection water is of questionable 
validity. Inactivation of the animal viruses was 
more rapid at pH 10 where the free chlorine is in 
the form of monovalent hypochlorite ion rather 
than HOCI. (See also W76-00102) (Witt-IPC) 
W76-00117 


KINETICS OF VIRAL INACTIVATION BY 
BROMINE, 

National Inst., for Occupation Safety and Health, 
Cincinnati, Ohio. 

D.G. Taylor, and J. D. Johnson. 

In: American Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 369-408. 15 
fig, 54 ref, 3 tab. 


Descriptors: *Viricides, *Bromine, *Disinfection, 
Kinetics, *Water treatment, Water purification, 
Water pollution sources, Water quality control, 
Microorganisms, Waste water treatment, Viruses. 
Identifiers: *Hypochlorous acid, *Hypobromous 
acid, *Nitrogen tribromide. 


Hypobromous acid, molecular bromine, and 
nitrogen tribromide were tested at pH 4.5 and 0 C 
for their virucidal activity and compared to the ac- 
tivity of hypochlorous acid against the bacterial 
virus phiX174am3. The relative rates of virus inac- 
tivation are in descending order, molecular 
bromine, hypochlorous acid, hypobromous acid, 
and nitrogen tribromide, at a concentration of 1 
micromole. (See also W76-00102) (Witt-IPC) 
W76-00118 


INACTIVATION OF VIRUSES AND BACTERIA 
BY OZONE, 

Hadassah Medical School, Jerusalem (Israel). En- 
vironmental Health Lab. 

E. Katzenelson, B. Kletter, H. Schechter, and H. 
I. Shuval. 

In: American Chemical Society Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 409-421. 8 
fig, 10 ref. 


Descriptors: *Viruses, *Ozone, ‘*Bacteria, 
*Disinfection, *Water treatment, Water purifica- 
tion, Water pollution sources, Water quality con- 
trol, E. coli, Coliforms, Chlorine, Microorgan- 
isms, Aquatic microorganisms, Bactericides, Viri- 
cides. 

Identifiers: Poliovirus. 


The inactivation of poliovirus type 1, coliphage 
T2, and Escherichia coli by ozone (0.01-2.5 
mg/liter) at 1 and 5 C was studied. The results 
clearly show ive effectiveness of ozone in inac- 
tivating microorganisms. Lower concentrations of 
ozone and shorter contact times are required than 
are needed with chlorine or other disinfectants. 
(See also W76-00102) (Witt-IPC) 

W76-00119 


THE EFFECT OF WATER TREATMENT AND 
DISTRIBUTION ON TRACE ELEMENT CON- 
CENTRATIONS, 

Pittsburgh Univ., Pa. Graduate School of Public 
Health. 

J.B. Andelman. 

In: American Chemical Socicty Symposium on the 
Chemistry of Water Supply, Treatment, and Dis- 
tribution, April, 1973, Dallas, Texas, p 423-440. 30 
ref, 12 tab. 


Descriptors: *Trace elements, *Water treatment, 
*Water sampling, *Water distribution(Applied), 
Water supply, Diseases, Water quality standards, 
Public health, Municipal water, Potable water, 
Water quality, Sampling, Epidemiology, Water 
analysis, Water chemistry. 

Identifiers: Silver. 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


There is some epidemiological evidence relating 
the trace element content of municipal water sup- 
plies to chronic disease, especially cardiovascular 
diseases. At present, the evidence is quite incon- 
clusive and the possible mechanisms are generally 
uncertain. A survey of community water supplies 
has shown that for all the trace elements for which 
there are mandatory U.S. Public Health Service 
standards, only silver is not found in distribution 
system samples above the maximum permissible 
concentrations. The concentrations of trace ele- 
ments and their variations in raw water supplies 
are of prime importance in relation to the ultimate 
quality of the finished water reaching the con- 
sumer. Trace element concentration of raw water 
varies widely with geographic location and time. 
Water treatment can, in some cases, increase trace 
element concentrations in municipal water. The 
distribution process can also affect the concentra- 
tion of trace elements. All these variables 
emphasize the need for a carefully designed sam- 
pling scheme in attempting to determine the con- 
centrations of trace elements to which humans are 
exposed through their drinking water. The need to 
sample at the terminals of the distribution system, 
rather than at the treatment plant, is especially im- 
portant. (See also W76-00102) (Witt-IPC) 
W76-00120 


A STUDY OF THE TREATMENT OF LAKE 
MICHIGAN WATER USING DIRECT FILTRA- 
Illinois Inst. of Tech., Chicago. Dept. of Environ- 
mental Engineering. 

R. D. Letterman. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161, as PB-245 768, 
$5.25 in paper copy, $2.25 in microfiche. Illinois 
Water Resources Center, Urbana, Research Re- 
port No 102, 1975. 102 p, 35 fig, 7 tab, 25 ref. 
OWRT A-062-ILL (5). 14-31-0001-5013. 


Descriptors: Lake Michigan, *Filtration, Pilot 
plants, *Water treatment, Flocculation, Polyelec- 
trolytes, Coagulation, Filters, 
*Pretreatment(Water). 

Identifiers: *Direct filtration, *Filter beds. 


The direct filtration process can be an effective 
and economical alternative to the conventional 
sequence of operations used for water clarifica- 
tion. In most cases, the process has been used to 
treat water with a consistently low turbidity. Its ef- 
fectiveness in other cases, e.g., treating water 
from Lake Michigan, will require a thorough un- 
derstanding of process behavior and control 
techniques. Pilot plant studies were performed 
using a constant-rate dual-media filter preceded by 
a pretreatment reactor in which a cationic 
polyelectrolyte coagulant was added. For each 
filter design and set of operating conditions there 
is an optimum distribution of deposit within the 
filter bed at run termination which maximizes the 
water production per filter run. The pretreatment 
conditions (the polyelectrolyte concentration and 
the mixing intensity and duration) can be used to 
maximize the water production per filter run and 
maintain an acceptable effluent turbidity. The 
pretreatment conditions determine the rate of 
clogging front advancement in the filter bed, 
which, in conjunction with the terminal headloss, 
determines the distribution of deposit within the 
bed at run termination. 

W76-00175 


BENEFICIAL RECYCLING OF WASTE, 
Bauer, Sheaffer, and Lear, Inc., Chicago, Ill. 
For primary bibliographic entry see Field 5D. 
W76-00182 


WATER TREATMENT PLANT, CITY OF 
QUEBEC, CANADA, 

Quebec City Water Board (Quebec). Water Div. 

V. Paquet. 

Journal of the New England Water Works As- 
sociation, Vol 89, No 2, p 111-120, June, 1975. 


Descriptors: *Water treatment, *Treatment facili- 
ties, *Screens, *Flocculation, *Filtration, Ozone, 
Odors, Tastes, Neutralization, Coagulation, Lime, 
Chlorine, Mixing, Settling basins, Color, Canada, 
Filter. 

Identifiers: Mixed media filtration, Alum. 


Treatment of water at the Quebec City Water 
Treatment Plant, Quebec, Canada, is described. 
Screening is performed through 8 mesh rotary 
screens at the water intake. Raw water is pumped 
into a pipe where chemicals, such as chlorine, 
alum, hydrated lime, and coagulant aids are added 
to extract color and earthy materials. Mixing is 
aided by the use of helico-agitators. Water then 
overflows into ribbon type flocculators. The heavy 
floc formed settles easily in a settling tank. 
Treated water from the settling tanks flows into a 
water canal which feeds 16 filters which have a fil- 
tration capacity of 3 migpd. The filters are multi- 
layer type filters with gravel, sand, and anthracite. 
Filtered water is treated with ozone to eliminate 
tastes and odors. Prior to distribution, the water is 
neutralized with hydrated lime. Technical informa- 
tion is presented concerning nominal capacity, 
cost, electrical installation, mechanical installa- 
tion, treatment, and, main characteristics of the 
water treatment plant. (Orr-FIRL) 

W76-00205 


IMPROVEMENTS 
WATER SUPPLY, 
New Bedford Water Dept., Mass. 

E. E. Begin, and R. D. G. Monk. 

Journal of the New England Water Works As- 
sociation, Vol 89, No 2, p 145-160, June, 1975. 3 
fig, 3 tab. 


TO NEW BEDFORD’S 


Descriptors: *Water supply, *Water treatment, 
*Potable water, *Treatment facilities, Reservoirs, 
Water supply development, Water works, Water 
requirements, Water sources, Administration, 
Massachusetts. 

Identifiers: New Bedford(Mass). 


Improvements to the water supply of New 
Bedford, Massachusetts, are necessitated by the 
fact that the old system has reached its limit of 
productivity. A decrease in water quality in recent 
years will be corrected by the construction of a 
treatment plant. The plant is designed to remove 
color, iron, manganese, taste, and odor. Chlorine 
disinfection and soda ash addition for corrosion 
control will be continued. A new raw water pipe 
will connect the existing transmission mains to the 
treatment plant. Pre-treatment will be performed 
in carbon contact, mixing and flocculation basins, 
followed by two-story sedimentation basins pro- 
vided with mechanical sludge scrapers. The filters 
will consist of anthracite coal and sand, and have a 
filtration rate of 6 gpm/sq at 45 mgd. Alum and 
quicklime will be used for coagulation. Activated 
carbom will be used for taste and odor control. 
Potassium permanganate will be used as an oxidiz- 
ing agent for the removal of iron and manganese. 
Total cost of the treatment plant will be $15.5 mil- 
lion. The municipal water reservoir has been 
covered. A new pumping station is designed to im- 
prove the existing high service facility. The main 
proble facing New Bedford is an inadequate water 
supply. Suggested plans for augmenting the supply 
are described. Completion of all phases of the im- 
provement program will satisfy the requirements 
of New Bedford until the design year 2000. (Orr- 


FIRL) 
W76-00206 


ECONOMIZING IN’ DESIGN WITHOUT 
SACRIFICING QUALITY, 

Whitman and Howard, Inc., Boston, Mass. 

S. Medlar. 

Public Works, Vol 106, No 6, p 96-98, June, 1975. 
3 fig. 


Descriptors: *Water treatment, *Potable water, 
*Treatment facilities, Filtration, Construction, 
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Automation, Water distribution(Applied), Water 
pollution control, Massachusetts, Costs. 
Identifiers: Automatic backwash filters, Chemical 
treatment, Fall River(Mass). 


A new 24 mgd water treatment facility is being 
built at Fall River, Massachusetts. Past water 
treatment had been chlorination and sodium 
hydroxide treatment and did not consistently pro- 
vide water which met U. S. Public Health Service 
drinking water standards. The new filtration plant 
was designed so as to minimize construction and 
operating costs without sacrificing water quality. 
Treatment consists of flash mixing, flocculation, 
sedimentation, and rapid sand mixing; basins for 
the first three steps are built beneath the ground, 
so that tank roofs are a foundation for buildings 
housing equipment and an administration area. 
Water will flow by gravity from North Watuppa 
Pond to the treatment facility, where it is clarified. 
It is then distributed to rapid sand filters, which 
are of the automatic backwash type. After filtra- 
tion, pH is adjusted for corrosion control, the 
water is chlorinated, and it enters a clear well to be 
pumped into the distribution system. Chemicals in- 
cluding liquid alum, liquid sodium hydroxide, 
chlorine gas, fluoride, polyelectrolyte, and 
powered activated carbon are fed automatically 
into the water, proportional to flow. A central con- 
trol area, connected with alarm circuits to monitor 
key functions in the plant and the distribution 
system, is also described. (Kramer-FIRL) 
W76-00208 


EXPERIMENTS ON FLUID BED TREATMENT 
USING PETROLEUM-BASED SPHEROIDAL 
DUST COAL, (IN JAPANESE), 

S. Atuta, and Y. Mori. 

Journal of the Japan Water Works Association, 
No 489, p 39-60, June, 1975. 50 fig, 16 tab, 4 ref. 


Descriptors: *Odor, *Activated carbon, *Water 
treatment, Pilot plants, *Treatment facilities. 
Identifiers: Fluid bed process, Charcoal, *Japan. 


Experiments have been made to solve an odor 
problem which occurs each spring and early 
at Imb , the source of water for the 
Chiba Prefectural Waterworks Bureau, in Japan. 
Both laboratory studies and field surveys have 
been conducted. A recently developed method, 
using a fluid bed process with high fluidity ac- 
tivated charcoal, was very effective. This process 
was less expensive and easier to control than the 
conventional fixed bed process. The new fluid bed 
system is being tested on a pilot scale and initial 
results are detailed. (Kramer-FIRL) 
W76-00211 





POLYMER APPLICATIONS INCREASING IN 
WATER AND WASTE TREATMENT, 

For primary bibliographic entry see Field 5D. 
W76-00212 


WATER-DISINFECTION CHALLENGERS NOW 
ON TAP, 

L. J. Ricci. 

Chemical Engineering, Vol 82, No 17, p 49-51, Au- 
gust 18, 1975. 1 tab. 


Descriptors: *Water treatment, *Public health, 
*Ozone, Activated carbon, Potable water, Disin- 
fection, Water purification, Treatment facilities, 
Irradiation, *Waste water treatment. 
Identifiers: Chemical treatment, 
Chlorination alternatives. 


Ozonation, 


Possible health hazards from chlorination disinfec- 
tion of water as a result of the reaction of chlorine 
residuals with organic contaminants have been 
revealed. As a result, alternative methods of water 
treatment, including ozonization and irradiation 
are being considered to remove the precursors of 
volatile organics. The advantages and disad- 
vantages of activated carbon, ozone, alternative 
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chemicals such as iodine, bromine, bromide 
chloride, and potassium permanganate, irradiation 
alone or with ozone, and ultraviolet radiation with 
ozone are discussed. Ozonization is the most suc- 
cessful alternative to chlorination and is widely 
used in France, West Germany, and Moscow for 
potable water treatment. While ozonization 
produces no chlorinated organics and provides 
good disinfection, its dosage must be carefully 
monitored for complete purification, as it leaves 
no residual for continued disinfection. In the 
United States, the first large scale ozone plant to 
treat waste water will be operating by next year to 
process 4 mgd in Southern Trumbell County, 
Ohio. Smaller facilities in Woodlands, Texas; 
Springfield, Missouri; Estes Park, Colorado; and 
Indiantown, Florida have chosen ozone for waste 
water disinfection. (Kramer-FIRL) 

W76-00215 


CANADA PIONEERS LARGE-SCALE OZONE 
PLANTS. 

For primary bibliographic entry see Field 5D. 
W76-00216 


EXPERIMENTAL STUDY ON DIRECT COAGU- 
LATION FILTRATION METHOD. 
(CHOKUSETSU GYOSHU ROKA-HO NI KAN- 
SURU JIKKEN KEKKA), 

S. Tsunoda, and Y. Aoyagi. 

Suido Kyokai Zasshi, (Journal of Japan Water 
Works Association), No 486, p 2-10, March, 1975. 
14 fig, 3 tab, 18 ref. 


Descriptors: *Filtration, *Coagulation, Hydrogen 
ion concentration, Potable water, *Water treat- 
ment, Turbidity, Waste water treatment, 
*Kaolinite. 

Identifiers: Filtration mechanisms. 


The effect of pH on the filtration mechanisms in a 
direct coagulation filtration method was studied 
experimentally. An artificially turbid water was 
prepared by dissolving 20 ppm kaolinite into drink- 
ing water, adjusting the solution pH, adding 
polyaluminum chloride or aluminum sulfate as the 
coagulation agent, and filtering by a sand column. 
The zeta potential between the top of the sand 
column and 20 cm depth from the top was mea- 
sured in relation to the solution pH or the filtration 
time. When polyaluminum chloride was employed 
as the coagulant, the optimum pH for the coagula- 
tion filtration occurred at 4 to 5. This is not in the 
pH range shown to be for the strongest coagula- 
tion force, and the mechanism of the removal of 
suspended particles by the sand at this pH range 
was the sand covering action. The mechanism for 
the solution with a pH of 6 to 9 was a blockade 
type, since the coagulation force between the 
suspended particles and coagulant was greater, 
resulting in the formation of larger particles. For 
the aluminum sulfate experiments, the optimum 
coagulation filtering occurred at a pH of 6 to 6.5 
and the mechanism was the sand covering type; 
however, the mechanism for the solution with a 
pH above 7 was a blockade type and the leakage of 
coagulated particles from the sand column oc- 
curred in a short time. For both coagulants the 
kaolinite concentration in the column effluent 
decreased to less than one ppm for their optimum 
pH conditions. (Katayama-FIRL) 

W76-00217 


PLAN AND DESIGN OF SLUDGE TREATMENT 
FACILITIES OF NISHINAGASAWA PURIFICA- 
TION PLANT, (IN JAPANESE), 

M. Nishizuka, T. Kudo, and R. Yamane. 

Journal of Japan Water Works Association, No 
489, p 61-78, June, 1975. 9 fig, 14 tab, 5 ref. 


Descriptors: *Water treatment, *Sludge treat- 
ment, *Water purification, Dewatering, Drying, 
*Design, *Treatment facilities, Waste treatment. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Water Treatment and Quality Alteration—Group 5F 


Surveys and experiments were conducted by the 
Kanagawa Water Supply Authority to aid in 
choosing a system for the sludge treatment facili- 
ties of the Nishinagasawa Purification Plant. The 
system chosen was a combined granulation 
dehydration and drying system. The system 
became operable in April of 1974. A brief history 
of the decision to adopt the new system is given. 
The design of the system is also discussed. (Orr- 
FIRL) 

W76-00220 


UPFLOW FILTER FOR POTABLE WATER 
PRODUCTION, 
Walk, Haydel and Associates, Inc., New Orleans, 


La. 

B. J. Haney, and S. E. Steimle. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of ASCE, Vol 101, No EE4, p 
489-502, August, 1975. 6 fig, 4 tab, 33 ref, append. 


Descriptors: *Potable water, *Water treatment, 
*Filtration, *Filters, Reliability, Operating costs, 
Efficiences, Surges, Chemicals, Turbidity, 
Coliforms, Operations. 

Identifiers: *Upflow filtration, *L’Eau Claire 
Process. 


The operational reliability of a patented upflow fil- 
tration system (the L’Eau Claire Process) for the 
production of potable water was investigated. The 
upflow unit was subjected to upset conditions that 
are critical in both downflow and upflow filtration. 
The L’Eau Claire system with effluent disinfec- 
tion was an effective self-contained means of 
potable water production. Turbidity removal was 
very good. Effluent averages were consistently 
below the American Water Works Association 
goal of 0.1 Jtu. Substantial coliform reduction oc- 
curred; average effluent levels were consistently 
below 50 coliforms/100 ml. The filter operated at 
filtration rates greater than 6 gpm/sq ft and as high 
as 10 gpm/sq ft. The L’Eau Claire system will 
react consistently to upset conditions. A loss of 
chemical upset will result in elevated effluent tur- 
bidity and coliform values 15 minutes after the loss 
of chemical. Values will increase until the chemi- 
cal feed is resumed. Efficiency will not be reduced 
as a result of the loss and subsequent resumption 
of chemical. Increased effluent turbidity and 
coliform values will occur with an air injection 
upset. Values will peak in the first 15 minutes of 
the upset. Power failure upsets will be more criti- 
cal at the beginning of the cycle than at the end. 
Surge upset will cause small increases in effluent 
turbidity and coliform values. Recovery from all 
upsets will occur 15 minutes after the upset condi- 
tion is removed. The L’Eau Claire system can 
result in operational and capital costs savings. 
(Orr-FIRL) 

W76-00222 


EFFECT OF MEDIA INTERMIXING ON DUAL 
MEDIA FILTRATION, 

Iowa State Univ., Ames. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field SD. 
W76-00223 


HIGH-RATE WATER TREATMENT: THE 
STATE-OF-THE-ART, 

Virginia Polytechnic Inst. and State Univ., 
Blacksburg. 

P. H. King, R. L. Johnson, C. W. Randall, and G. 
W. Rehberger. 

Journal of the Environmental Engineering Divi- 
sion, Proceedings of ASCE, Vol 101, No EE4, p 
479-488, August, 1975. 4 fig, 9 tab, 5 ref, append. 


Descriptors: *Water treatment, ‘*Filtration, 
*Hydraulic design, Economics, Water quality con- 
trol, Treatment facilities, Virginia, Mixing, Floc- 


culation, Sedimentation, Water softening, 
*Reviews. 
Identifiers’ *High-rate treatment processes, 


Hydraulic loading rates. 
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One of the major advances in water treatment 
teckaology has been the application of processes 
operating at substantially higher hydraulic loading 
rates than previously used. A survey was recently 
conducted by the ASCE-EED Committee on 
Water Purification of state regulatory agencies to 
determine the prevailing concept of high-rate 
water treatment and to determine their attitude 
toward the various methods presently used. Treat- 
ment processes considered include flash mixing 
and flocculation units, sedimentation basins, fil- 
tration, and softening. The large majority of the 
states which responded indicated favorable ex- 
perience with high-rate treatment plants. Operat- 
ing data from four high-rate water treatment plants 
in Virginia were studied. The water produced by 
each of these plants was consistently of high quali- 
ty; no significant turbidity breakthrough occurred 
during the study. The Committee has concluded 
that a broader based concept of high-rate treat- 
ment that includes other units as well as filtration 
units needs to be developed. When designing a 
water treatment plant, the entire system, from 
rapid mix to final stabilization and disinfection, 
should be considered as a single entity to obtain 
the optimum and most economical solution for 
each plant. High-rate treatment should include 
realistic loadings on flash mixing, flocculation, 
and sedimentation basins, and on solids contact 
units as well as filtration units. The Committee 
concludes that there are economic advantages in 
high-rate treatment processes which can be gained 
without sacrificing the quality of the water 
produced. (Orr-FIRL) 

W76-00226 


FILTER PLANT MODIFICATIONS FEATURE 
WASTEWATER RECOVERY, 

Robert and Co., Associates, West Palm Beach, 
Fla. 

J. H. Weaver. 

Public Works, Vol 106, No 8, p 66-68, August, 
1975. 6 fig. 


Descriptors: *Water treatment, *Treatment facili- 
ties, *Water supply, Reservoirs, Water shortage, 
Screens, Filters, Florida. 
Identifiers: Tampa(Fla), Dual 
Mechanical sludge collectors. 


media filters, 


Although the City of Tampa, Florida, is involved 
in a long range study of expanding its water 
capacity, it was decided that immediate steps 
should be taken to avoid problems in the event of 
prolonged periods of dry weather within the next 
two or three years. Three areas were identified 
that could provide quick solutions at the lowest 
cost: the potential raw water supply could be in- 
creased by lowering the reservoir intake; the direct 
loss of water from the system caused by wasting 
filter backwash into the river could be eliminated; 
and, the storage capacity and processing volume 
of the settling basins could be increased by modifi- 
cation of existing basins and building two new 
ones plus modification of filters. A new reservoir 
intake was installed about 5.5 feet below the level 
of the existing intake, adding about 572 million gal- 
lons of usable capacity. Improvements to the in- 
take system included: trash rakes to remove debris 
from the trash bars; travelling water screens to 
remove finer particles not collected by the bars; 
and, vertical pumps that do not need priming. To 
increase the time between backwashing opera- 
tions, all filters were converted to dual media 
(anthracite coal and sand). The duration of filter 
runs has been increased about 50%. The minimum 
hydraulic capacity has been increased from 2 
gpm/sq ft to 3 gpm/sq ft. The filter backwash is 
now collected in an equalization basin and recy- 
cled into the system. Some of the older existing 
settling basins had a loss of capacity due to the 
build up of sludge deposits on the bottom. 
Mechanical sludge collectors were installed. These 
move continuously across the bottom of the basin, 
collecting siudge at one end where it is pumped to 
drying beds or into the sanitary sewer. (Orr-FIRL) 
W76-00227 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5F—Water Treatment and Quality Alteration 


NEW WATERWORKS IN STOCKHOLM, 
K. Baeckstroem. . 
ASEA Journal, Vol 48, No 2, p 27-34, 1975. 13 fig. 


Descriptors: *Water treatment, *Treatment facili- 
ties, Automatic control, Control systems, Compu- 
ters, Equipment, Instrumentation, Power opera- 
tion and maintenance, Power system operation, 
Electric power, Electrical equipment. 

Identifiers: *Stockholm, *Sweden. 


A brief description is presented of the electrical 
power, process control, and computer equipment 
for the new East Norsborg Waterworks in 
Stockholm, Sweden. In the first stage, the water- 
works has a capacity of 200,000 cu m/day, which 
will eventually be doubled. This is the first water- 
works in Sweden to operate with an electronic 
operating system and computer control. Equip- 
ment for the power supply includes: switch gear; 
automatic change-vver system; and power-factor 
correction. The speed of the raw water pump mo- 
tors is controlled by means of three thyristor con- 
vertor cascades. The main control board is built 
from mosaic moduies and includes the necessary 
instrumentation, controls, signalling devices, and 
mimic diagrams. Units for the electronic control of 
different process components include: operating 
and indicating modules; operating and indicating 
printed-circuit boards; and, motor starter groups 
in the switch-gear. The operating system incor- 
porates integrated fault annunciator equipment; 
each fault is identified as to which object is faulty 
and what the type of fault is. To reduce the amount 
of work involved and speed up the restarting time, 
an automatic zero voltage system is provided 
which ensures that in the event of a loss of voltage 
certain valves are set to the positions which they 
should occupy during start-up. Rapid sand filters 
and aluminum sulfate dosage control systems are 
discussed. Automatic measuring systems monitor 
flow, pressure, level, energy, weight, concentra- 
tion, turbidity, and pH. The computer system is 
reponsible for data acquisition, processing, 
storage, logging, process control, monitoring, 
alarms, and statistical processes. (Orr-FIRL) 
W76-00228 


PARTICLES, POLYMERS, AND PER- 
FORMANCE IN FILTRATION, 

Quanta Consulting Engineers, Tehran, Iran. 

For primary bibliographic entry see Field 5D. 


W76-00229 


STUDIES ON USE OF FLYASH IN CONJUNC- 
TION WITH ALUM FOR COAGULATION OF 
TURBID WATER, 

Calcutta Univ. (India). Dept. of Applied Chemis- 


try. 

M. Adhikari, S. K. Gupta, and R. D. Biswas. 
Journal of the Institution of Engineers (India), Vol 
55, Part Ph 2, p 33-36, February, 1975. 2 tab, 19 
ref. 


Descriptors: *Water treatment, *Coagulation, 
*Fly ash, Daphnia, Chemical precipitation, Water 
purification. 

Identifiers: *Alum, Alum sludge. 


An investigation was conducted to determine 
whether fly ash could be used alone or in combina- 
tion with alum or alum sludge for the coagulation 
step in water treatment. River water samples were 
collected from the Ganges River (India) from a 
fixed depth of the basin throughout the representa- 
tive seasons of the year. A sample of fly ash from 
a boiler plant was collected from the Palta Water 
Works. It was pretreated by washing with distilled 
water to remove free alkali and passing the dried 
mass through a 100 mesh sieve. Large, well 
formed flocs tended to settle well and removal of 
turbidity was satisfactory in the case of high tur- 
bidity water. The decrease in alum requirement 
with fly ash was small at lower levels of turbidity. 
Additions of sludge and fly ash were effective up 
to a certain concentration of ash. The order of the 


addition of the coagulant and the ash was a deter- 
mining factor. Efficiency of coagulation was 
found to depend largely on the extent of disper- 
sion. The joint influence of ash and sludge is more 
than an additive function. The recycling of fresh 
sludge and ash treatment in coagulation reduces 
the time of settling up to 33.33%, minimizes the 
problem of sludge dispusal and decreases the cost 
of coagulant required. The most efficient bacterial 
kill was observed with a combination of sludge and 
ash. Fly ash also increases the removal of water 
fleas (Daphnia) by sedimentation and therefore 
reduces the load on the filtration units. The use of 
fly ash in combination with alum does impart some 
advantages from the point of view of efficiency of 
treatment and also results in cost savings because 
of reduced alum requirements. (Orr-FIRL) 
W76-00232 


FLUORIDATION ANALYSIS: THE BOSTON 
STORY, 

Boston Metropolitan District Commission, Mass. 
J.J. Matera. 

Journal of the American Water Works Associa- 
tion, Vol 67, No 8, p 459-462, August, 1975. 3 fig, 1 
tab. 


Descriptors: *Water treatment, *Fluoridation, 
Disiribution systems, Mixing, Public health, 
Aqueducts, Reservoirs, Water quality control, 
Monitoring, Potable water, Massachusetts, 
*Treatment facilities. 

Identifiers: Boston(Mass). 


The objective in fluoridation of a water system is 
to achieve a concentration of residual fluoride ion 
in the range from 0.9 to 1.1 mg/liter consistently 
throughout the entire distribution system. The 
Boston, Massachusetts, Metropolitan District 
water supply system made an analysis of its dis- 
tribution system in order to determine alternatives 
for fluoride injection and monitoring locations. 
Two alternative locations for injection points were 
identified: alternatives I, fluoridation of major dis- 
tribution reservoir outlets; and, alternative II, 
fluoridation on the aqueducts from the water 
supply reservoirs. The advantages and disad- 
vantages of each alternative location, based on 
consideration and evaluation of existing facilities 
at each site, are presented in detail. A schematic 
diagram is given of the aqueducts and storage 
reservoirs showing the alternative location of 
fluoridation points. Alternative II was chosen as 
the most feasible location. Alternative II requires 
one less chemical storage and feed building and 
monitoring station than alternative I. It also pro- 
vides for better centralization of facilities for 
chemical delivery and system operation, control, 
and maintenance and provides the best opportuni- 
ty for diffusion and mixing of the fluoride solution. 
(Orr-FIRL) 

W76-00233 


CHICAGO’S SWITCH TO FREE CHLORINE 
RESIDUALS, 

Chicago Dept. of Water and Sewers, Ill. Water Pu- 
rification Div. 

B. F. Willey, C. M. Duke, and J. Rasho. 

Journal of the American Water Works Associa- 
tion, Vol 67, No 8, p 438-441, August, 1975. 2 fig, 
15 ref. 


Descriptors: *Water treatment, *Chlorination, 
*Distribution systems, Water quality control, 
Samples, Illinois. 

Identifiers: Chicago(Ill), Free chlorine residuals. 


Chicago, Illinois, practiced superchlorination prior 
to coagulation, sedimentation, and filtration fol- 
lowed by postchlorination and ammoniation as 
water entered the distribution system until Janua- 
ry, 1973, when the filtration plants coverted to 
providing free chlorine residuals throughout the 
city. The results of the first year of operation are 
discussed. There were 70 more taste or odor com- 
plaints in 1973 than in 1972; only one person in 
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50,000 noticed the change enought to notify water 
quality surveillance personnel. Average chlorin 
residuals leaving the plant have been held close 
0.75 mg/liter of free chlorine and 0.12 mg/liter of 


combined chlorine. The city instituted an En.” 


ployees Sampling Program whereby frequent san. 
pling of home taps of scientific and technical per. 
sonnel of the water department would be made 
increase the division’s already established sam. 


pling program. In 1973, an average of 741 sample! 


per month were reported. Conferences held with 
the distribution division uncovered areas wher 
valve readjustment could improve flow patterns 
Controlled-flushing of fire hydrants, and a pmo 
gram of more frequent surveillance has improved 
areas of low flow or dead ends. (Orr-FIRL) 
W76-00236 


MEMBRANE PROCESSES 
TREATMENT, CONCLUSION, 
Aberdeen Univ., (Scotland). Dept. of Chemistry, | 
For primary bibliographic entry see Field 3A. 
W76-00241 


FOR WATER 


A LABORATORY STUDY OF RDX ADSORP. 
TION BY CARBON, 

Army Mobility Equipment Research and Develop. 
ment Center, Fort Belvoir, Va. 

For primary bibliographic entry see Field SD. 
W76-00247 


REMOVAL OF F2 VIRUS FROM RIVER 
WATER BY ARMY WATER PURIFICATION 
UNITS, 

Army Mobility Equipment Research and Develop 
ment Center, Fort Belvoir, Va. : 
A. Ford, Jr., and M. Pressman. 
Available from the National Technical Informe) 
tion Service, Springfield, Va 22161, as AD/A 005 
557, $3.75 in paper copy, $2.25 in microfiche. Re 
port No 2109, August, 1974. 24 p, 3 fig, 10 tab. 


Descriptors: *Water purification, ‘*River, 
*Reverse osomosis, Polyelectrolytes, *Viruses, 
*Water treatment, Filtration, Coagulation, Dat 
collection, Coliforms, Pre-treatment. 
Identifiers: *f2 virus, Pressure filtration. 


A field study was conducted at Fort Meade, Mary: 
land, to investigate the capabilities of two wate 
purification systems in removing coliform orgar 
isms and f2 bacteriophage from the water of th 
Little Patuxent River. These purification system 
were a prototype, 360 gph reverse osmosis wate! 
purification unit and a standard, 420 gph, wate) 
purification unit. From data gathered, it was con- 
cluded that both the prototype and the standari 
water purification unit were capable of effectivel; 
reducing the concentrations in a natural water 0! 
coliform organisms and f2 virus to undetectabk! 





levels. The prototype reverse osmosis uni 


operated with cationic polyelectrolyte addition! 


prefiltration, and hypochlorination and the stat 
dard unit employed coagulation, diatomite filtr 
tion, and hypochlorination. Additionally, it wa 
found that dual-media pressure filtration at te 
gal/min/sq ft, with cationic polyelectrolyte add: 
tion, used as pre-treatment with the reverse osme 
sis unit, was capable of removing 99.99% of a 
added f2 virus from a natural water. Virus removd 
in this operation was the same after filter rinsin 
and following backwash with clarified or raw rive 
water. (Kramer-FIRL) 

W76-00251 


POLIOVIRUS INACTIVATION BY ACTIVATED 
SLUDGE, 


Texas Univ., at Austin. Dept. of Civil Engineering ‘ 
and Texas Univ. at Austin. Dept of Environmenti| 


Health Engineering. 
For primary bibliographic entry see Field SD. 
W76-00256 
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GIANT 1 472 ML/D WATERWORKS AT 
GARDEN REACH, CALCUTTA, 

Calcutta Metropolitan Planning Organization 
(India). 

R. N. Mukherjee. 

Journal of the Institution of Engineers (India), Vol 
55, Part PH2, p 43-45, February, 1975. 


Descriptors: *Water treatment, *Water supply, 
*Treatment facilities, Coagulation, Flocculation, 
Filters, Potable Water. 

Identifiers: Calcutta(India). 


The Calcutta Metropolitan Planning Organization, 
India, found that existing water treatment facilities 
at Palta provide an inadequate water supply. A 
new facility, the Garden Reach Water Treatment 
Plant was proposed to serve the southern part of 
the Metropolis. The river Hooghly will be the 
source of water supply, with the planned construc- 
tion of a dam (the Farrakka Barrage) to increase 
water quality and quantity. Treatment will consist 
of: presettlement of raw water for six hours in a 
raw water lake; prechlorination of the silted water 
to control bacteriological and algal growth; coagu- 
lation; flocculation and suspended solids; filtration 
through rapid sand filters; and post-chlorination. 
An underground filtered water reservoir of 82,000 
cu m will receive filtered water. When completed, 
the facility will be the largest in Asia and will 
produce 1,472 Mi/d filtered water for Calcutta. 
(Kramer-FIRL) 

W76-00260 


WHY CHLORINATE, 

British Columbia Dept. of Health, Vancouver. 

G. Duffield. 

Water and Pollution Control, Vol 113, No 8, p 27- 
28, August, 1975. 


Descriptors: *Chlorination, *Disinfection, *Water 
treatment, *Groundwater, ‘*Surface waters, 
Chlorine, Water pollution control, Monitoring, 
*Canada, Watershed management. 


The use of chlorination is defended as a necessary 
method of water treatment in Canada. While other 
possible methods of disinfection--ozone, chlorine 
dioxides, or ultraviolet light--may be implemented, 
chlorine is the only one to leave a residual. 
Chlorine in a small fraction of a ppm amount will 
not protect a given system against massive infiltra- 
tion, a cross connection, or a main break. How- 
ever, the purpose of such a chlorine residual is to 
serve as an indicator that the system is in good 
condition. If a system is regularly monitored for 
the residual and if is found that the residual has at 
some point disappeared, then the cause of the ir- 
regularity should be investigated. The need for 
chlorination disinfection in a watershed is sup- 
ported by the multiple uses of a natural body of 
water, whereby bacteria may enter into the system 
from an animal population or from the disposal of 
sewage. Groundwater sources should be 
chlorinated to protect against iron- or sulfate- 
reducing forms of bacteria which might cause un- 
desirable tastes or odors, colored water, slime 
growths, or equipment corrosion. While a recent 
EPA report found 66 compounds in the New Orle- 
ans’ water supply which are combinations of 
chlorine and organic chemicals, and may be car- 
cinogenic, this argument is countered by the fact 
that there is not enough evidence that the drinking 
of chlorinated water causes cancer. Chlorine is ar- 
gued to still be the best disinfectant available for 
mr treatment and bacterial controi. (Kramer- 


W76-00261 


ACIDIFIED ALUM SLUDGE AND FLY-ASH AS 
ADJUNCT TO COAGULATION, 
Calcutta Univ. (India). Dept. of Applied Chemis- 


try. 

M. Adhikari, S. K. Gupta, and R. D. Biswas. 
Journal of the Indian Chemical Society, Vol 52, 
No 2, p 127-130, February, 1975. 4 tab, 33 ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 
Water Treatment and Quality Alteration—Group 5F 


Descriptors: *Water treatment, *Municipal water, 
*Flocculation, Bacteria, Coagulation, Sludge, 
Rivers, Potable water, Coliforms, Fly ash. 
Identifiers: Sulfated sludge, Phosphated ash, 
India, *Alum sludge. 


The possibility of using acidified alum-sludge and 
acidified fly-ash as adjuncts to coagulation in the 
treatment of river water for municipal supply, and 
their capability to reduce coliform bacterial count 
and algae population in the usual alum coagulation 
process was investigated. A comparison of actural 
alum requirements and those when it is used 


' together with sulfated or phosphated sludge and 


with sulfated or phosphated ash was made. 
Sulfated sludge and phosphated ash reduced the 
settling time and floc formation by 33% and 50%, 
respectively. The application of these adjuncts 
was found to minimize the disposal problem and to 
reduce the capital costs of chemical treatment. 
Sulfuric acid treated sludge was the most effective 
adjunct for water in the higher turbidity range. 
Coliform counts were also successfully diminished 
in supply water and the flocculation of both 
phytoplanktons and zooplanktons usually present 
in river water was initiated. (Kramer-FIRL) 
W76-00262 


SHALLOW DEPTH SEDIMENTATION-A RA- 
TIONAL APPROACH TO WATER’ AND 
WASTEWATER CLARIFICATION, 

National Environmental Engineering Research 
Inst., Nagpur (India). 

For primary bibliographic entry see Field SD. 
W76-00263 


WATER TREATMENT PLANTS DESIGNED AT 
MELYEPTERV FOR FOREIGN CUSTOMERS 
(MELYEPTERV ALTAL KULFOLDRE TER- 
VEZETT VIZKEZELO BERENDEZESEK), 
Melyepterv, Budapest (Hungary). 

T. Satorhelyi. 

Heidrologiai Kozlony, Vol 55, No 6, p 263-265, 
June, 1975. 3 fig. 


Descriptors: *Water treatment, *Treatment facili- 
ties, *Design, Foreign research, Automation, Con- 
trol systems, Power operation and maintenance. 
Identifiers: Hungary. 


Since 1968, the Hungarian company, Melyepterv, 
has prepared designs for water treatment plants in 
Lebanon, Yugoslavia, Czechoslovakia, and the 
German Democratic Republic, as well as in Hun- 
gary. The water treatment plants designed at Me- 
lyepterv are constructed under the supervision of 
the designer, who also participates in the testing 
and pilot operation of the plants. The facilities are 
designed according to the most advanced 
technologies and high aesthetical standards are 
reached by observing the latest principles in power 
supply and automatic controls. (Orr-FIRL) 
W76-00269 


TREATMENT OF SURFACE WATERS FOR 
DOMESTIC SUPPLY (FELSZINI VIZEK 
KEZELESE IVOVIZ CELJARA), 

Melyepterv, Budapest (Hungary). 

A. Polhydy. 

Hidrologiai Kozlony, Vol 55, No 6, p 245-250, 
June, 1975. 3 fig, 1 tab, 5 photos. 


Descriptors: *Water treatment, *Treatment facili- 
ties, *Potable water, Surface waters, Water 
resources, Oxidation, Adsorption, Filters, Coagu- 
lation, Activated carbon, Ozone, Control systems, 
Instrumentation, Equipment, Foreign research, 
*Design, *Water supply. 

Identifiers: * Hungary. 


The use of surface waters rather than groundwater 
resources as a source of drinking water became 
prevalent in Hungary about 20 years ago. In order 
to obtain the same quality of drinking water as 
from groundwater, advanced treatment of the sur- 
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face waters must be performed. The professionals 
engaged in water treatment design at the Melyep- 
terv facility have developed the designs for ten 
major surface waters treatment plants, with 
capacities ranging from 5 to 200 thousand cu 
m/day. The raw water for domestic supply use is 
diverted frém the Danube and the Tisza rivers. 
The treatment plants include advanced drum fil- 
ters, complex chemical feeding devices, clarifiers 
and filters. Suspended and dissolved solids are 
removed by oxidation, adsorption, chemical 
coagulation, and filtration. The newest plants are 
also designed using ozone treatment and activated 
carbon filtration. Melyepterv has developed float- 
ing silt blanket clarifiers which are provided with 
multiple controls to manage difficult treatment 
problems. The large open filters employed are 
designed with corrosion resistant and economical 
filter bottoms and are equipped with electric con- 
trols. A high standard of operation at the treatment 
plants is facilitated by advanced instrumentation 
and laboratory equipment, by extensive remote 
controls, and by mechanical equipment which 
eliminates much of the physical labor. (Orr-FIRL) 
W76-00270 


CONTROL OF SURFACTANT POLLUTION, 
Palta Water Works, Barrackpore (India). Water 
Lab 


Ss. K. Gupta, R. D. Biswas, and K. Ghosh. 
Indian Journal of Environmental Health, Vol 17, 
No 1, p 21-25, January 1975. 2 fig, 1 tab, 5 ref. 


Descriptors: *Surfactants, *Water treatment, 
Rivers, Coagulation, Recycling, Waste disposal, 
Foreign research, Water pollution control, *Fly 
ash. 

Identifiers: *Alum sludge, Chemical treatment, 
*India(Ganga River). 


A method was investigated for the removal of sur- 
factant pollution from river water by the applica- 
tion of prime coagulant alum together with either 
fly ash or alum sludge. Both alum sludge and fly 
ash from water treatment stations had been con- 
sidered useless by-products which caused their 
own disposal problems. Experiments were per- 
formed on water samples from the Ganga River 
collected at the Palta Water Works, Barrackpore, 
India. These samples contained the anionic surfac- 
tants sodium dodecyl benzene sulfonate (NaDBS) 
and sodium dodecyl sulfate (NaDS) and the ca- 
tionic surfactants cetyl trimethyl ammonium bro- 
mide (CTAB) and cetyl pyridirium chloride 
(CPYCI). The solutions of river water containing 
these surfactants were treated with variable doses 
of alum together with fly ash or alum sludge. The 
remaining surfactant concentrations were evalu- 
ated by the surface tension measurements at 30 C, 
representing the amount of surfactant absorbed. 
As was showa graphically, both fly ash and alum 
sludge, when applied together with the prime 
coagulant alum, were able to minimize the surfac- 
tant concentration in the river water samples. 
(Kramer-FIRL) 

W76-00273 


HOW CAN YOU COPE WITH SHORTAGES. 
New York City Dept. of Water Resources. 

J. T. Egan, and N. Nash. 

Water and Wastes Engineering, Vol 11, No 11, p 
50-52, November, 1974. 


Descriptors: *Chlorine, *Water treatment, *Waste 
water treatment, *Alternative planning, Chemical 
engineering, Sanitary engineering, Sewage treat- 
ment. 

Identifiers: Shortages, Standby systems, New 
York City, Sodium hypochlorite. 


The problem of a chlorine shortage is compounded 
by several factors including: (1) disinfection must 
be continuous once it is begun, (2) a trace quantity 
of the disinfectant in the distribution system is 
generally required by health agencies, (3) chlorine 
feed equipment is not readily adaptable to use of 
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other substances, and (4) the replacement of 
chlorine feed equipment with other mechanisms 
requires substantial periods of time. Short term 
substitutes are difficult to come by but long term 
solutions or back up units have some advantages. 
These are: (1) iodine, less reactive than chlorine, 
longer retention time of its residual and more ef- 
fective against virus, but may have detrimental 
long term effects on pregnant women, infants and 
persons with thyroid disease. (2) ozone, effective 
but expensive to apply and potentially harmful, (3) 
ultraviolet radiation, effective for small scale 
systems but area necessary for large volume treat- 
ment is very large. Metal ions such as copper, 
silver, and mercury are expensive, potentially 
very harmful and are not recommended. Bromine 
produces irritating fumes and requires extra safety 
equipment. Potassium permanganate and 
hydrogen peroxide have long contact time and 
high dosages with only partial reduction or 
microorganisms. For sewage treatment chlorine is 
the best available until more is learned about 
ozone effects. Iodine, bromine, ultraviolet radia- 
tion, and chlorine dioxide are much less effective. 
Sodium hypochlorite, has been in use since 1964 in 
New York City, is useful and little elaborate 
equipment is necessary. However, the bulk neces- 
sary is large and the cost is twice that of liquid 
chlorine. (Bradbeer-NWWA) 

W76-00282 


CHECK SAMPLING FOR MONITORING BAC- 
TERIOLOGICAL QUALITY. 

Missouri State Div. of Health, Jefferson City. Bu- 
reau of Water Supply. 

For primary bibliographic entry see Field 5A. 
W76-00391 


VIRUS PROBLEMS AND THEIR RELATION TO 
WATER SUPPLIES, 

Environmental Protection Agency, Washington, 
D.C. Div. of Water Supply. 

For primary bibliographic entry see Field 5A. 
W76-00392 


5G. Water Quality Control 


RIVER QUALITY AND INDUSTRIAL ADJUST- 
MENT: A CASE STUDY, 

Western Michigan Univ., Kalamazoo. 
F. C. Emerson. 

Environmental Affairs Vol 3, No 1, 
1974. 21 ref. 2 tab. 


p 188-198, 


Descriptors: *Rivers, *Water quality, *Michigan, 
*Pulp wastes, Pulp and paper industry, Pollution 
abatement, Water pollution sources, Wastes, In- 
dustrial wastes, Treatment facilities, Waste water 
treatment, Great Lakes Region. 

Identifiers: Kalamazoo River(Mich), Waste paper, 
Writing paper, Printing paper. 


The Kalamazoo River in Lower Michigan has 
several paper mills located adjacent to it or one of 
its tributaries and was considered the most pol- 
luted river in the state. The improvement of water 
quality in the river in the last several years has 
come about as a result of the construction of a mu- 
nicipal-industrial waste water treatment facility 
and a reduction in total waste load to the river by 
the paper mills. The latter was the result of mill 
closings, changes in production processes, better 
control of effluent discharges, and most of all, a 
decline in the use of waste paper for the produc- 
tion of writing and printing papers. (Witt-IPC) 
W76-00039 


WATER QUALITY-LIMITED APPROACH TO 
EFFLUENT REDUCTION IN PAPER MANU- 
FACTURE, 

National Council of the Paper Industry for Air and 
Stream Improvement, Inc., Kalamazoo, Mich. 
Central-Lake States Regional Center. 


A. M. Springer, D. W. Marshall, and W. J. 
Gillespie. 

In: Proceedings of the 29th Industrial Waste Con- 
ference, Purdue University, May 7-9, 1974. p 945- 
963, 7 fig, 8 ref, 18 tab. 


Descriptors: *Water reuse, *Pulp and paper indus- 
try, *Waste water(Pollution), Water conservation, 
Recirculated water, Slime, Odor, Corrosion, Scal- 
ing, Biochemical oxygen demand, Water pollution 
sources, Water pollution control, Industrial water. 
Identifiers: *Paperboard mills. 


On the basis of a 13-mill survey (Conducted by the 
National Council of the Paper Industry for Air and 
Stream Improvement), it appears that combination 
paperboard mills can tighten their water systems 
to the level of 200-300 gal of effluent/ton of 
product without major difficulties. Beyond this 
level, problems such as slime, odor, corrosion, 
scale, product mottle, and plugging are observed. 
The loading of BOD as measured in terms of BOD 
discharged/ton of product produced can be signifi- 
cantly reduced with a water reuse program. 
(Sykes-IPC) 

W76-00048 


PANEL ON DISCIPLINE VIEWPOINTS AND 
POSITIONS: ECOLOGY, 

Wisconsin Univ., Madison. 

For primary bibliographic entry see Field 6G. 
W76-00064 


AN ASSESSMENT OF UNIVERSITY INTER- 
DISCIPLINARY RESEARCH: THE WISCONSIN 
RIVER AND THE LOWER FRASER RIVER 
WATER QUALITY STUDIES, 

British Columbia Univ., Vancouver. Westwater 
Research Centre. 

A.H.J. Dorcey, and I. K. Fox. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 320-357, 1975. 3 fig, 1 
ref, 2 append. 


Descriptors: *River basin development, *Projects, 
*Water quality, *Management, Water policy, 
Research, Assessment, Decision making, Evalua- 
tion, Human population, Behavior, Social aspects, 





Feasbility, Standards, Wastes, Coordination, 
Universities, Pollution abat j 2 ing 
Economics, Mathematical models. 

Identifiers: *Interdisciplinary analysis, 
*Wisconsin River, *Lower Fraser River(Brit. 
Columbia), Multi-disciplinary, Least-cost, 


Economic analysis, Policy analysis, Public in- 


volvement, Institutional arrangements. 


Findings are reported from two large and complex 
interdisciplinary water research projects, one in 
Wisconsin River and the other in the Lower Fraser 
River. Both projects have been conducted under 
auspices of a unversity, have included participants 
from the physical, biological, and social sciences, 
and have provided an improved foundation for 
policy and institutional development for water 
quality management in these two rivers. Part I of 
this report defines some termiology that is used 
extensively throughout the paper and specifies the 
major premises which govern the authors’ assess- 
ment. Part II is devoted to the Wisconsin River 
study and provides a broad outline of the nature of 
the project, how it was conducted, and what it did 
and did not accomplish. The Wisconsin River 
study focused upon a pollution problem along a 
180 mile reach of the river, water quality degrada- 
tion being largely a result of waste discharge by 15 
pulp and paper mills. Among the study objectives 
was to determine the nature of least-cost systems 
for achieving specified patterns of water quality in 
the river and to compare these costs with those 
under existing policies. Part III characterizes the 
Lower Fraser Project, a more comprehensive un- 
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dertaking than the Wisconsin River Project, due to 
size of flow and amount of industry. Part IV is the 
authors’ assessment which relfects their current 
thinking about what factors determine whether or 
not an interdisciplinary research project will be 
suoeeney (See also W76-00060) (Bell-Cornell) 
W76-00077 


DISCUSSION ‘AN ASSESSMENT OF 
UNIVERSITY INTERDISCIPLINARY 
RESEARCH: THE WISCONSIN RIVER AND 
THE LOWER FRASER RIVER WATER QUALI. 
TY STUDIES,’ BY A. H. J. DORCEY AND LK. 
FOX), 

Colorado Univ., 
Science. 

K.R. Hammond. 
In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 358-363, 1975. 1 fig. 


(OF, 


Boulder. Inst. 


Descriptors: *River basin development, *Projects, 
Decision making, Water policy, Management. 
Identifiers: *Interdisciplinary analysis, 
*Wisconsin River, *Human judgment, *Policy 
process, Rational policy. 


The paper by Fox and Dorcey describes a valuable | 


interdisciplinary project aimed ai providing techni- 
cal scientific data to aid decision makers to derive 
rational, infomred policies regarding managemeat 
of the Wisconsin River. In order to influence 
public policy development, however, we need 
much more information about the policy-process 


of Behavioral © 





————————— 


itself. Specifically, we need to know much more | 


about the role of human judgment in that process, 
and most important, we must learn how to im- 
prove the competence of human judgment, so that 


rational means can produce rational policy. The | 
present study provides an excellent example of an | 
attempt to increase the interdisciplinary character 


of scientific and technical efforts in order to guide 
the policy-process in the direction of increased ra- 
tionality. (See also W76-00060) (Bell-Cornell) 
W76-00078 


PROBLEMS IN INTEGRATING WATER PRO- 
GRAMS, 

Environmental Protection Agency, Washington, 
D.C. Office of Water Programs. 

E. T. Jensen. 

Journal of the Hydraulics Division, Proceedings of 
American Society of Civil Engineers, paper No 
11202, Vol 101, No HY3, p 467-470, March 1975. 


Descriptors: 

*Management, *Programs, *Hydraulics, Water 
resources development, Water law, Water policy, | 
Planning. H 
Identifiers: *Government agencies, Strategy, 
Fragmentation. 


Water quality management was for many years 
considered to be an entity apart from other profes- | 


sional disciplines involved in water resource 


management. The recent national focus on water j 





quality problems has resulted in the develop 
of a nationally uniform body of law setting forth 


national goals, a detailed planning process, and | 


mechanisms for implementing these plans. The na- 
tional programs for water quality are unified and 
integrated at the state and Federal levels between 
state and Federal agencies. In contrast, however, 
the more general water resources programs are 
badly fragmented with diffuse national leadership 
and poor state/Federal communications. There is 
no uniform body of law for the quantitative use or 
management of our water resources. Massive reor- 
ganization of the Federal water resource agencies 
might (or might not) provide a better framework 
for the nation’s water resource program. It ap- 
pears that the Water Resources Council offers the 
best hope of program articulation at the Federal 


*Water quality, *Water quantity, | 
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level. At the state level, the ‘policy approach’ now 
being used by Virginia may be helpful, but addi- 
tional experience will be necessary. (Bell-Cornell) 
W76-00082 


IMPLEMENTATION OF INTERSTATE WATER 
QUALITY PLAN, 

Delaware River Basin Commission, Trenton, N.J. 
C.H.J. Hull. 

Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol 101, 
No HY3, Paper No 11177, p 495-509, March 1975. 
2fig, 1 tab, 17 ref. 


Descriptors: *Water resources, *Water quality 
control, *Regional planning, *Interstate commis- 
sions, Estuaries, Groundwater, *Delaware River 
Basin Commission, *Comprehensive planning, 
Management, Tidal waters, Pollution abatement, 
River basins, Standards, Streamflow, Regulation, 
Dissolved oxygen. 

Identifiers: Administrative law, Sea water intru- 
sion, Assimilative capacity, Sewerage regionaliza- 
tion, Salinity control. 


The water quality control plan of the interstate 
Delaware River Basin is part of a multifunctional 
master plan for water resources conservation, 
development, and management in the 13,000-mile, 
four-state region. The master plan, or Comprehen- 
sive Plan, is required by the Delaware River Basin 
Compact and has the force of law. No project or 
development affecting the water resources of the 
Basin can be undertaken if it is in conflict with the 
Comprehensive Plan, which includes policies, 
standards, criteria, and general goals, as well as 
physical projects and facilities, deemed necessary 
by the Delaware River Basin Commission for the 
purpose of the Compact. The water quality plan is 
being implemented by the Basin community under 
the guidance and regulatory control of the Com- 
mission. Compliance is effected by: mandatory 
consultative planning between the Commission 
and sponsors of projects that may influence water 
quality; and formal detailed review of water-re- 
lated projects before construction approval is 
granted by the Commission. (Bell-Cornell) 
W76-00083 


STRESS DETERMINATION BY HYDRAULIC 
FRACTURING IN SUBSURFACE WASTE IN- 
JECTION, 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field SE. 
W76-00089 


CRITERIA DEVELOPMENT FOR NATIONAL 
DRINKING WATER STANDARDS, 

Environmental Protection Agency, Cincinnati, 
Ohio. Water Supply Research Lab. 

For primary bibliographic entry see Field 5F. 
W76-00103 


OIL POLLUTION OF THE SEA AND THE 
PETROLEUM INDUSTRY (VERTIDOS AL MAR 
EN LA INDUSTRIA DEL PETROLEO), 

J. Albaiges-Riera. 

Quimica e Industria, Vol 21, No 3, p 249, 252-253, 
255, 257, March, 1975. 3 fig, 4 tab, 9 ref. 


Descriptors: *Waste water treatment, *Industrial 
wastes, Oil industry, *Water pollution control, 
Oceans, Water pollution sources, Environmental 
effects, Aquatic organisms, *Oil pollution, 
Separation techniques. 


A detailed review is presented of the main causes 
of contamination of sea water by petroleum and 
petroleum products, the effects of such events, 
and measures taken to combat this pollution. The 
main causes of oil pollution are spills during trans- 
port and during offshore drilling, and dumping of 
industrial effluents into the sea from refineries. 
Surface and depth pollution, distrubance of 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


marine ecology, proliferation of undesired marine 
fauna, and poisoning or flavor alteration of edible 
aquatic species are some of the environmental ef- 
fects. Abatement measures include: processing of 
effluents; regulatory legislation for offshore 
drilling; greater precautions against accidental 
spills; introduction of air cooling and recycling 
processes; and, treatment of effluents by decanta- 
tion, flotation, biological degradation, and other 
biological and physico-chemical methods. 
(Morrow-FIRL) 

W76-00127 


ANY CAR REPAIR SHOP CAN HAVE ITS OWN 
EQUIPMENT FOR THE TREATMENT OF USED 
OIL EMULSIONS (OGNI OFFICINA MEC- 
CANICA PUO AVERE IL SUO IMPIANTO PER 
IL TRATTAMENTO DELLE EMULSIONI 
OLEOSE ESAUSTE). E 

For primary bibliographic entry see Field 5D. 
W76-00130 


WATER RESOURCES DEVELOPMENT BY 
THE U. S. ARMY CORPS OF ENGINEERS IN 
NEVADA: 1975. 


Descriptors: *Water resources development, 
*Flood control, *Flood plain zoning, *Project 
planning, Water management, River basin 


development, Water resources, Water supply, 
Water utilization, Navigation, Water quality con- 
trol, Water pollution control, Recreation, Maps, 
Nevada, Multiple-purpose projects, Dams, Civil 
engineering, Surveys. 


Information is provided on Corps of Engineers 
participation in water resources development in 
the state of Nevada including: the role of the 
Corps in planning, constructing, and operating 
water resources development projects; on active 
investigations; and on projects that are completed, 
under construction, or in the planning stage. The 
majority of information describes flood control 
projects and flood plain management services. 
Data on investigations and projects are grouped by 
Nevada subregions, which have been selected on 
the basis of major drainage patterns. (Robinett- 
Arizona) 

W76-00184 


WATER RESOURCES DEVELOPMENT BY 
THE U. S. ARMY CORPS OF ENGINEERS IN 
ARIZONA: 1975. 

U. S. Army Corps of Engineers, South Pacific 
Division, San Francisco, California, 1975. 81 p, 48 
fig, 21 tab. 


Descriptors: *Water resources development, 
*Water supply, *Flood control, *Flood plain zon- 
ing, *Project planning, River basin development, 
Water resources, Water utilization, Recreation, 
Water quality control, Dams, Water pollution con- 
trol, Maps, Arizona, Multiple-purpose projects, 
Civil engineering, Water management, Surveys. 


Information is given on the scope and progress of 
current programs in the state of Arizona, with the 
majority describing flood control projects and 
flood plain management services. The report con- 
tains information on Corps of Engineers participa- 
tion in water resources development; on the role 
of the Corps in planning, constructing, and operat- 
ing water resources development projects; on ac- 
tive investigation; and on projects that are 
completed, under construction, or in the planning 
stage. Data on ivestigations and projects are 
grouped by Arizona subregions, which have been 
selected on the basis of major drainage patterns. 
(Robinett>Arizona) 

W76-00185 
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WATER RESOURCES DEVELOPMENT BY 
THE U. S. ARMY CORPS OF ENGINEERS IN 
UTAH: 1975. 

U. S. Army Corps of Engineers, South Pacific 
Division, San Francisco, California, January, 
1975. 45 p, 22 fig, 4 tab. 


Descriptors: *Water resources development, 
*Flood control, *Flood plain zoning, *Project 
planning, *Water management, River basin 
development, Water resources, Water supply, 
Water utilization, Navigation, Water quality con- 
trol, Water pollution control, Recreation, Great 
Salt Lake, Utah, Maps, Multiple-purpose pro- 
jects, Dams, Civil engineering. 


Information is provided on the scope and progress 
of current programs in the state of Utah, with the 
majority of information describing flood control 
projects and flood plain management services. In- 
formation is presented on Corps of Engineers 
authorities for participating in water resources 
development; on the role of the Corps in planning, 
constructing, and operating water resources 
development projects; on active investigations; 
and on projects that are completed, under con- 
struction, or in the planning stage. Data on in- 
vestigations and projects are grouped by basins, 
which have been selected on the basis of major 
drainage patterns. (Robinett-Arizona) 

W76-00186 


UPGRADING LAGOON EFFLUENT FOR BEST 
PRACTICABLE TREAT MENT, 

Brown and Caldwell, Walnut Creek, California. 
For primary bibliographic entry see Field 5D. 
W76-00240 


COMPUTER MODEL GUIDES SALT WATER 
WELL CONSTRUCTION, 

EBA Engineering Consultants Ltd. Edmonton 
(Alberta). 

For primary bibliographic entry see Field 5A. 
W76-00285 


FERTILIZER APPLICATION RATES AND 
NITRATE CONCENTRATIONS IN ILLINOIS 
SURFACE WATERS, 

Washington Univ., St. Louis, Mo. Center for the 
Biology of Natural Systems. 

For primary bibliographic entry see Field 5B. 
W76-00290 


UPCONING OF THE SALT-WATER--FRESH- 
WATER INTERFACE BENEATH A PUMPING 
WELL, 

Colorado State Univ., Fort Collins. Dept. of 
Agricultural Engineering. 

For primary bibliographic entry see Field 4B. 
W76-00295 


THE CATASTROPHIC DRIFT OF STREAM IN- 
SECTS AFTER TREATMENTS WITH 
METHOXYCHLOR (1,1,1-TRICHLORO-2,2- 
BIS(P-METHOXY PiiENYL) ETHANE), 

Waterloo Univ. (Ontario). Dept. of Biology. 

For primary bibliographic entry see Field 5B. 
W76-00327 


ARE DRILLERS LEGALLY RESPONSIBLE 
FOR GROUND WATER POLLUTION, 

W.N. Walker. 

Water Well Journal, Vol 24, No 3, p 31-36, March, 
1975. 


Descriptors: *Legal aspects, *Pollution, *Water 
wells, Adjacent land owners, Civil law, Judicial 
decisions, Water rights, Water law, Legislation, 
Groundwater. 

Identifiers: Driller liability, Legal responsibility, 
Drillers. 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


The types of events encompassed in this analysis 
are generally those where a contractor drilling a 
well on one piece of property is alleged to have 
caused pollution of a well serving a neighboring 
piece of property. This report is not intended to 
reflect the law of any particular state. It is 
designed as a research aid to acquaint the practi- 
tioner with the principles he should take into con- 
sideration in preparing his case and the arguments 
he is likely to face. Very few reported cases have 
been discovered dealing with water well driller’s 
liability; most of those cited deal with oil and gas 
wells. Plaintiffs may seek to establish liability on 
any one (or more) of three grounds: negligence, 
liability without fault, and anti-pollution statutes. 
Each involves different elements and must be de- 
fended on different grounds. Each is discussed 
separtely. Plaintiff has a second burden in addition 
to that of proving breach of a duty, common law or 
statutory. He must also show that the defendent’s 
(driller’s in these cases) act was the proximate 
cause of the alleged injury. Trial tactics are sug- 
gested which defense counsel may wish to con- 
sider in suits brought against well drillers seeking 
recovery of damges for pollution alleged to rise of 
drilling operations. (Bradbeer-NWW A) 

W76-00386 


WILL TEXAS HAVE ENOUGH WATER FOR 
THE ELECTRIC UTILITY INDUSTRY, 

Texas Water Development Board, Austin. Opera- 
tions Div. 

For primary bibliographic entry see Field 6D. 
W76-00421 


ANIMAL WASTE MANAGEMENT IN TEXAS: 
TESTIMONY PRESENTED TO THE SOLID 
WASTE STUDY COMMITTEE OF THE TEXAS 
HOUSE OF REPRESENTATIVES, 

Texas Agricultural Extension Service, College 
Station. 

J.M. Sweeten. 

Memo AENG 6, 1972. 10 p. 


Descriptors: *Farm wastes, *Texas, *Feed lots, 
*Cattle, Proteins, Recycling, Poultry, Water pollu- 
tion, Dehydration, Fertilizers, Odor, Rates of ap- 
plication. 

Identifiers: Land disposal, Building materials, Re- 
feeding, Pyrolysis, Turkeys. 


Beef feedlots account for 65 percent of the animal 
manure (dry weight basis) in Texas. Of the total 
tonnage, 70 percent is from lots which do not con- 
tribute to surface runoff under storms of less than 
once-in-25-years frequency. Other lots are being 
upgraded toward this goal. Land disposal provides 
fertilizer and soil conditioning benefits. No salt 
build-up occurs with application rates below 300- 
900 tons/acre. Land disposal of solid beef feedlot 
wastes at rates consistent with sound agronomic 
practice gives benefit-cost ratios of about 2:1 or 
3:1. Other methods cited are conversion to a 
protein source by thermophilic bacteria (GE-Casa 
Grande, Arizona), conversion to building materi- 
als by mixing with glass and heating at atmospher- 
ic pressure to 300-400 degrees C and 3000-4000 psi, 
refeeding as a fermented mixture of manure and 
hay, and pyrolysis with ammonia recovery. Tur- 
key feedlots contribute to water pollution. It is 
usual in Texas to move the pens rather than the 
manure, utilizing the fertilizer value of the manure 
where it falls. Caged layers produce a _ high- 
nitrogen waste. Dehydration and refeeding appear 
promising. A cautious approach to this solution is 
urged. Broiler manure has value as a fertilizer and 
in cattle feed rations. For dairy cattle and swine, 
liquid manure handling is usual. Odor problems 
arise. Lagooning provides little economic return. 
Slurry irrigation by pipeline and spray nozzle or by 
storage pit and honey wagon is recommended. 
(East Central Oklahoma State) 

W76-00426 


CONSEQUENCES OF WASTE DISPOSAL ON 
LAND 


% 
Agricultural Research Service, St. Paul, Minn. Soil 
and Water Conservation Research Div. 
For primary bibliographic entry see Field SE. 
W76-00427 


ENVIRONMENTAL 
GUIDELINES FOR DAIRIES, 
Texas Agricultural Extension Service, College 
Station. 

J. M. Sweeten. 

March 14, 1975, 15 p, 7 fig. 


PROTECTION 


Descriptors: *Legal aspects, *Regulation, *Dairy 
industry, *Waste management, *Texas, Permits, 
*Water pollution control, Air pollution control, 
*Environmental control, Water quality standards. 
Identifiers: Runoff control, Sanitation. 


Proper site selection and facility design can 
minimize the water and air pollution from dairies. 
State and federal pollution control regulations 
greatly influence the design of dairy waste 
Management systems. Such requirements for 
Texas dairies are given and explained. The major 
requirement for dairies to obtained permits from 
the Texas Water Quality Board is that systems be 
provided to prevent discharge from the premises. 
Generally, two systems are required: runoff con- 
trol and manure management. Recommendations 
for these systems are given. Federal water pollu- 
tion control regulations are also discussed. The 
Texas Air Control Board under the State Air Pollu- 
tion Control Program has the authority to regulate 
odors from all dairies in the State under a general 
nuisance regulation. Permits and other regulations 
are required by the Texas Air Control Board and 
are explained. Dairy sanitation is under the Texas 
State Department of Health and milk inspection 
units of major Texas cities. Requirements for 
sanitation are listed. General Permit Procedures 
are discussed. (Kehl-East Central Oklahoma 
State) 

W76-00428 


AGRICULTURAL RESEARCH 
TRATES ON FARM WASTE. 

New Scientist, Vol 59, No 856, p 198, July 26, 
1973. 


CONCEN- 


Descriptors: *Farm wastes, Effluents, *Slurries, 
*Waste treatment, ‘*Regulation, Economics, 
Reclamation, Water pollution, Water quality stan- 
dards, *Biochemical oxygen demand. 

Identifiers: *Great Britain. 


Scientists in Great Britain are using straw, hessian 
sacking, and even hedge-clippings, all of which are 
freely avaiiable in large quantities on most farms, 
in an effort to cut the cost of farm effluent treat- 
ment and achieve the Royal Commission stan- 
dards of BOD for effluent charges. The aim has 
been to concentrate on the most extreme of farm 
slurry problems. Effluent from animals is one of 
the biggest problems farmers have to face. There 
is legislation to clamp down on farmers’ methods 
of disposal if pollution of the water or the air in- 
fringes the regulations, but with few inspectors to 
check on what is happening in rivers and streams 
the low is often broken. In Silsoe they treat slurry 
by mechanical separation of the solids content 
from liquid for easier handling and aerobic treat- 
ment of the liquid to kill the smell. The process and 
costs involved are discussed in detail. (East Cen- 
tral Oklahoma State) 


W76-00430 
ANIMAL WASTE--REGULATORY CON- 
SIDERATIONS, 


Robert S. Kerr Environmental Research Lab., 
Ada, Okla. 

L. R. Shuyler. 

In: Control of Agriculture-related Pollution in the 
Great Plains, Seminar, Lincoln, Nebraska, July 
24-25, 1972, p 91-95. 1 tab, 3 ref. 
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*Water 
*Feed 


Descriptors: 
*Regulation, 


pollution 

lots, 
Discharge(Water), *Farm wastes. 
Identifiers: *Environmental impact statements, 
*Zero discharge. 


On December 23, 1970, President Nixon issued 


Executive Order Number 11574 which directed the | 


Army Corps of Engineers to issue discharge per. 
mits under the 1899 Rivers and Harbors Act. On 
May 25, 1971, EPA administrator William D, 
Ruckelshaus testified before the House Commit. 


tee on Agriculture to outline the permit program’s | 


application to the confined fezding industry. He 
felt that the program should be limited to feedlots 
of 1000 or more animal units which discharge their 
wastes from a single point source. Permit applica. 
tions were required to be filed by July 1, 1971.4 
ruling handed down by Judge Aubrey Robinson, 
Jr., ordered that environmental! impact statements 


be filed for every permit issued. This rendered the | 


permit program virtually useless due to the monu- 
mental manpower problem that the requirement 
for impact statements created. The ruling may 


eventually make more comprehensive and worka- | 


ble enforcement of Federal and State water quality 
standards a reality, however, The judgement also 
expanded the definition of ‘non-navigable’ 
streams to include streams large enough for 
recreational boating. Legislation now pending in 
Congress, in addition to providing funds for much 
needed expansion of research, development, and 
demonstration in agricultural pollution control, 
stipulates the national goal of ‘zero discharge’ by 
1985, and provides for clarification of the national 
permit program to be administered by the EPA. 
(Battles-East Central Oklahoma State) 
W76-00436 


A SYSTEMS APPROACH TO _ CATTLE 
FEEDLOT POLLUTION CONTROL, 


Texas Tech Univ., Lubbock. Dept. of Chemical | 


Engineering. 
G. F. Meenaghan, D. M. Wells, and E. A. 
Coleman. 


Presented at the 72nd National Meeting, American 


Institute of Chemical Engineers, St. Louis, Mis- 
souri, May 21-24, 1972, 29 p. 24 fig, 5 tab. 


Descriptors: *Cattle, *Feed lots, *Water pollution | 


control, Air pollution, Fertilizers, Waste disposal, 
Irrigation, Chemical properties, *Systems analy- 
sis, Farm wastes. 

Identifiers: Slotted floors, Soil injection, Land 
disposal. 


Very simple and relatively low-cost solutions are 
available for the problem of water pollution 
caused by cattle feedlots. Vastly more complex 
and difficult problems to solve are the air pollution 
and solid waste disposal problems resulting from 
conventional feedlot operations. Farmers do not 
generally consider it to be economically feasible to 
use manure as fertilizer. Hence, about the only op- 
tion open to most feedlot operators for disposal of 


solid waste is to provide a large tract of land on | 


which the waste can be stored more or less in- 
definitely...Veritable mountains of manure 
exist...these mountains are frequently ignited by 
spontaneous combustion, thereby providing an ad- 
ditional significant source of air pollution. A 
nearly, ideal feedlog, that of the Green Valley Cat- 
tle Company at San Marcos, Texas, is described. 
It has slotted floors over pits cleaned daily, is 
completely roofed, and provides for irrigation by 
means of a _ 2000-gal capacity honeywagon 
equipped with chisels which dispose of the manure 
below surface thus avoiding the otherwise inevita- 
ble odor and fly problems. (East Central 
Oklahoma State) 

W76-00446 


COMMERCIAL FEEDLOTS-NUISANCE, ZON- 
ING AND REGULATION, 

D. J. Paulsen. 

a Law Journal, Vol 6, p 493-507, 1967, 80 
ref. 


control, | 
*Permits, 
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Descriptors: *Farm wastes, *Feed lots, 
*Nuisance, *Zoning, *Regulation, Commercial, 
Agriculture, Air pollution, Water pollution con- 
trol, Pests, Odor, Abatement, Livestock, Legal 
aspects. 

Identifiers: Noise, Injunction. 


Livestock feedlots are not public nuisances per se, 
but they may become nuisances by virtue of their 
operation or the manner in which they are kept. 

ach case must of necessity be decided by ex- 
amination of all the facts and circumstances sur- 
rounding the particular alleged nuisance. Among 
the facts and circumstances to be considered are: 
the type of neighborhood, the nature of the com- 
plaint, the proximity of those alleging the injury, 
and nuisance frequency. The remedies for 
nuisance are damages at law and injunction or 
abatement in equity. Zoning and regulation by 
public agencies are methods used to control the lo- 
cation and operation of feedlots, but because most 
zoning laws and regulations are the product af 
agrarian oriented legislatures, feedlots have been 
exempted to a certain degree from zoning and 
regulation by statue. A trend is starting in the East, 
however, to consider commercial feedlots (As op- 
posed to the usual farm feedlots) as being more in 
the nature of an industry. This impetus is expected 
to spread. (Ballard-East Central Oklahoma State) 
W76-00449 


STATE REGULATIONS PERTAINING TO 
LIVESTOCK FEEDLOTS, 

Agricultural Research Service, Beltsville, Md. 
Agricultural Engineering Research Div. 

W. F. Schwiesow. 

Presented at 1971 Winter Meeting, American 
Society of Agricultural Engineers, Chicago, Il- 
linois, December 7-10, 1971, Paper No. 71-919, 16 
p. 


Descriptors: *Regulations, *Feed lots, 
*Livestock, *Water pollution control, *Farm 
wastes, Water quality standards. 


The need for water pollution regulation led to the 
establishment of water quality standards through 
the Water Quality Act of 1965. Through some 
rather unusual channels, the need to include the 
livestock feedlot industry became apparent. In- 
vestigations on fish kills and polluted streams 
established that feedlots and dairy farms were a 
major cause. A focus on livestock wastes as a pol- 
lution source drew attention to the need for 
changes in agricultural practices. This brought 
about livestock feedlots now being subject to 
water quality control regulations. Need for 
uniformity in these regulations is recognized and 
various reasons are given. A listing of state offices 
that may be contacted for additional information 
on such regulation is provided. (Kehl-East Central 
Oklahoma State) 

W76-00451 


COSTS OF CONTROLLING FEEDLOT SUR- 
FACE RUNOFF, 

Utah State Univ., Logan. Dept. of Agricultural 
Economics. 

D. B. Nielsen, and P. P. Olson. 

Utah Farmer-Stockman, Vol 92, p 10-11, October 
5, 1972. 1 fig. 


Descriptors: *Feedlots, “Agricultural runoff, 
*Costs, *Utah, Runoff control, Pollution abate- 
ment, Government supports, Water pollution con- 
trol. 


Of the 31 feedlots in Utah capable of handling 1000 
head or more, 26 were assessed in a study of ru- 
noff potential. It appears that an expense of 18 
cents per head fed would be involved in correcting 
tunoff conditions. Of the lots, 12 had no runoff 
problem, 6 needed minor improvements, 5 needed 
Major improvements, and 3 would find it more 
— to relocate. (East Central Oklahoma 
tate) 

W76-00458 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


NUISANCE LAWSUITS--NEIGHBOR vs. 
NEIGHBOR. 
Succesful Farming, Vol 72, No 10, p 40, Sep- 
tember, 1974. 


Descriptors: *Legal aspects, *Waste treatment, 
*Waste disposal, Locating, Nuisance(Water law), 
Pollution abatement. 

Identifiers: Bower vs. Hog Builders, Inc. 


Even if a livestock operation is not large enough 
for a permit to be required, the operation can still 


» get into trouble concerning animal waste disposal. 


If a nuisance (the use of land by one that un- 
reasonably interferes with the enjoyment or use of 
another’s land) is created, a nuisance lawsuit may 
be brought against the operator. An example of 
this is the Bower vs. Hog Builders, Inc. case. In 
this instance, the Hog Builders, Inc. began a swine 
breeding and feeding operation adjoining the 
Bower Farm fifteen years after the Bowers had 
established their farm. This swine operation al- 
lowed effluent to flow onto the Bower’s farm 
causing fish kills, odor, a difference in drinking 
water, and an influx of rats and flies. The Bowers 
lawsuit was submitted to a jury, and the Bowers 
were awarded $46,200 actual damages and $90,000 
punitive damages. Such lawsuits can be avoided 
by locating such operations away from others’ 
homes, by proper zoning, through licensing laws, 
and through construction of adequate waste treat- 
ment facilities. (Merryman-East Central) 
W76-00460 


TEST WAYS TO REDUCE FEEDLOT POLLU- 
TION. 
Wallaces Farmer, Vol 97, No 8, p 50, April 1972. 


Descriptors: *Feed lots, *Water pollution, 
*Groundwater, *Agricultural runoff, Slopes, 
Management, *Sampling, Basins, *Nebraska, En- 
gineering, Caissons, Waste treatment. 

Identifiers: *Sloping feed lots. 


Management systems designed to limit runoff, 
handling manure, and consequently pollution of 
streams and ground water have been constructed 
and are under observation. These are new con- 
cepts of inexpensive runoff control from sloping 
feedlots. Cattle feedlots on slopes as high as 15% 
may become minimum polluters through the use of 
engineering and management. A feedlot near 
Omaha, Nebraska (On a steep 15% slope with one 
350-ft contributing slope length above the lone 
basin) and another near Springfield, Nebraska 
(With 3 basins on a 6% slope, with contributing 
slope length of about 120 ft each) were studied. 
Soil manure materials carried with the runoff were 
deposited in basins. Basins provided opportunity 
for the settling of suspended solids. Water from 
the ponds was used to irrigate nearby croplands. 
Runoff-recording equipment and ground water 
sampling wells were installed on both lots. At 
Springfield, none of the ground water samples 
have exceeded 10 parts per million of nitrate- 
nitrogen, a figure the Public Health Service has set 
as minimum desirable limit in drinking water. 
(Cameron-East Central Oklahoma State) 
W76-00461 


BRAKING FEEDLOT RUNOFF. 
Agricultural Research, Vol 19, No 2, p 5, Februa- 
ry, 1971. 1 fig. 


Descriptors: *Runoff control, *Feed lots, 
*Nebraska, Water pollution control, Ground- 
water, Sampling, Soil analysis. 

Identifiers: Soil cores. 


Two management systems that limit pollution of 
streams and groundwater from beef cattle feedlots 
are currently under development in Nebraska. 
Collection basins are utilized to trap the runoff. 
Runoff recording equipment and groundwater 
sampling wells have been installed at two test 
feedlots. At one feedlot, steel cased wells 
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(Caissons) have been installed to a depth of 12 ft to 
ailow a study of soil gases and pollutants moving 
downward under various conditions in the feedlot. 
Soil cores have been and are being taken for analy- 
sis. (East Central Oklahoma State) 

W76-00462 


ECONOMIC IMPACT OF SELECTED POLLU- 
TION CONTROL MEASURES ON BEEF AND 
DAIRY FARMS, 

Economic Research Service, Washington, D.C. 

J. B. Johnson. 

Agricultural Waste Conference Emphasis-Animal 
Waste, Kellogg Center, Michigan State Universi- 
ty, East Lansing, May 22-23, 1974, p 31-43. 7 tab. 


Descriptors: *Water pollution, *Regulation, 
*Permits, *Costs, Agricultural runoff, Feedlots, 
Dairy industry, *Michigan, *Water quality stan- 
dards. 

Identifiers: *Effluent guidelines, Land disposal. 


The Environmental Protection Agency point 
source effluent guidelines are described in detail 
as they pertain to beef and dairy operations. Even 
the smaller dairy and beef feedlots (Under 1,000 
animal unit capacity) may be expected to comply 
with effluent guidelines established by water pol- 
lution control agencies. Michigan and other states 
will have state administered, federally approved 
permit programs for point source dischargesrs. 
Feedlots and dairy farms with surface water con- 
trol problems will receive permits for continued 
operation contingent on a specified time for taking 
corrective measures. The application of these ef- 
fluent guidelines will have differential effects on 
capital outlay requirements and production costs, 
depending upon feedlot capacity or dairy herd size 
and the type of housing in use. (Cartmell-East 
Central Oklahoma State) 

W76-00470 


MICHIGAN’S ENVIRONMENTAL CONTROL 
PROGRAM AND ORGANIZATION, 

Michigan Dept. of Natural Resources, Lansing. 
Environmental Protection Services. 

R. W. Purdy. 

Agricultural Waste Conference Emphasis-Animal 
Waste, Kellogg Center, Michigan State Universi- 
ty, East Lansing, May 22-23, 1974, p 45-50. 1 fig. 


Descriptors: *Michigan, *Water pollution control, 
* Air pollution, Eutrophication, Organizations, En- 
vironmental control. 


Data on Michigan streams shows that a large 
majority are not experiencing water quality 
problems. Approximately 85 stream segments 
have known or suspected water quality problems 
from point source discharges. About half of the 
state’s lakes may be experiencing eutrophication. 
This is a natural aging process which can be ac- 
celerated by man’s activities. Michigan estimates 
about one third of its lakes to be over-fertilized 
from unnatural sources. In general, it was con- 
cluded, the water resources of Michigan are in 
good condition. The air pollution problem in the 
areas other than highly populated metropolitan 
centers are basically caused by emissions of air 
contaminants from industrial operations. The 
major contaminants for which there is concern are 
sulfur dioxide and suspended particulate matter. 
(Cartmell-East Central Oklahoma State) 
W76-00471 


POLLUTION ABATEMENT ON FARMSTEADS, 
Agricultural Stabilization and Conservation Ser- 
vice, Washington, D.C. 

R. Locher. 

In: Agricultural Waste Conference Emphasis- 
Animal Waste, Kellogg Center, Michigan State 
University, East Lansing, May 22-23, 1974, p71. 


Descriptors: ‘*Pollution abatement, *Costs 
*Farms, *Government finance, *Cost sharing, 
Water pollution control, Farm wastes. 
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Group 5G—Water Quality Control 


The Federal Government shares the cost with far- 
mers under the 1974 Rural Environmental Conser- 
vation Program and the 1973 Rural Environmental 
Assistance Program for carrying out pollution 
abatement practices on farmland. Both conserva- 
tion programs are available to farmland owners 
throughout the 1974 year. Requests for cost- shar- 
ing must be filed and approved by the local county 
ASC committee before the practice is started. 
(Cartmell-East Central Oklahoma State) 
W76-00474 


EFFECT OF NUTRIENT INPUT REDUCTION 
ON THE EUTROPHICATION OF THE MADIS- 
ON LAKES. 

Wisconsin Univ., Madison. 

W.C. Sonzogni. 

Available from University Microfilms, Inc., Ann 
Arbor, Mich., 48106. Order No 75-5960. PhD Thes- 
is, 1974, 420 p. 


Descriptors: *Nutrients, *Lakes, *Phosphorus, 
Sewage disposal, Models studies, Effluents, Ru- 
noff, Wisconsin, *Eutrophication, Water pollution 
control. 

Identifiers: Madison(Wisc). 


Nutrient loadings have been estimated for each of 
the Madison (Wisconsin) lakes. It has been seen 
from current and historical data that phosphorus 
concentrations are reduced when sewage effluent 
is diverted from entering the lakes. This indicates 
that external inputs, rather than lake sediments, 
are the controlling factors in phosphate concentra- 
tion. Sewage diversion around Lake Mendota in 
1971 reduced the average annual phosphorus load- 
ing by about 20 percent. However, observation 
over a three year period showed that the effect of 
this diversion was obscured by yearly variations in 
loadings from other sources, such as runoff. 
Phosphorus accumulation rates per unit area of 
anoxic sediment in Lake Mendota were shown to 
be similar to rates for other eutrophic lakes. Linear 
models to predict the rate and extent of recovery 
of a lake following phosphorus input reduction 
were evaluated. A phosphorus residence time 
model may be used to predict the steady-state 
mean phosphorus content of the lake which will be 
reduced in direct proportion to the change in input. 
It was concluded that non-conclusive evidence ex- 
ists for the increases in phosphorus levels in Lake 
Mendota. (Prague-FIRL) 

W76-00500 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


INTERDISCIPLINARY ASPECTS OF WATER 
RESOURCES PLANNING AND MANAGE- 
MENT, 

American Waterways Operators, Inc., Washing- 
ton, D.C. 

For primary bibliographic entry see Field 6B. 
W76-00061 


PANEL ON DISCIPLINE VIEWPOINTS AND 
POSITIONS: SOCIO-ECONOMICS, 

Wisconsin Univ., Madison. Inst. for Environmen- 
tal Studies. 

For primary bibliographic entry see Field 6B. 
W76-00062 


PANEL ON DISCIPLINE VIEWPOINTS AND 
POSITIONS: POLITICAL SCIENCE AND LAW, 
Wyoming Univ., Laramie. Coll. of Law. 


For primary bibliographic entry see Field 6E. 
W76-00063 


PANEL ON DISCIPLINE VIEWPOINTS AND 
POSITIONS: ECOLOGY, 

Wisconsin Univ., Madison. 

For primary bibliographic entry see Field 6G. 
W76-00064 


INTERDISCIPLINARY STUDIES OF LARGE 
RESERVOIRS IN AFRICA, 

Colorado Univ., Boulder. 

For primary bibliographic entry see Field 4A. 
W76-00065 


DISCUSSION (OF, ‘INTERDISCIPLINARY STU- 
DIES OF LARGE RESERVOIRS IN AFRICA,’ 
BY G. F. WHITE), 

Engineering-Science, Inc., Cincinnati, Ohio. 

For primary bibliographic entry see Field 4A. 
W76-00066 : 


INTERDISCIPLINARY MODELING OF LIM- 
NOLOGICAL ASPECTS OF THE GREAT 
LAKES, 

Great Lakes Basin Commission, Ann Arbor, 
Mich. 

For primary bibliographic entry see Field 2H. 
W76-00067 


DISCUSSION (OF, ‘INTERDISCIPLINARY 
MODELING OF LIMNOLOGICAL ASPECTS OF 
THE GREAT LAKES’ BY L. T. CROOK), 

State Univ. of New York at Albany. Dept. of 
Biological Sciences. 

For primary bibliographic entry see Field 2H. 
W76-00068 


DISCUSSION (OF, ‘INTERDISCIPLINARY 
MODELING OF LIMNOLOGICAL ASPECTS OF 
THE GREAT LAKES,’ BY L.T. CROOK), 
Resource Management Associates, Lafayette, 
Calif. 

For primary bibliographic entry see Field 2H. 
W76-00069 


INTERDISCIPLINARY APPROACH TO 
GEOTHERMAL DEVELOPMENT, 

Bureau of Reclamation, Boulder City, Nev. Re- 
gions. 

For primary bibliographic entry see Field 4B. 
W76-00070 


DISCUSSION (OF, ‘INTERDISCIPLINARY AP- 
PROACH TO GEOTHERMAL DEVELOP- 
MENT,’ BY M. K. FULCHER), 

California Univ., Los Angeles. 

For primary bibliographic entry see Field 4B. 
W76-00071 


NORTH ATLANTIC REGIONAL WATER 
RESOURCES STUDY, 

Corps of Engineers, New York. North Atlantic 
Div. 

For primary bibliographic entry see Field 6B. 
W76-00072 


DISCUSSION (OF, ‘NORTH ATLANTIC RE- 
GIONAL WATER RESOURCES STUDY,’ BY H. 
E. SCHWARZ, ET AL.), 

Bureau of Outdoor Recreation, Philadelphia, Pa. 
Northeast Regional Office. 

For primary bibliographic entry see Field 6B. 

W 76-00073 


CORPS URBAN PLANNING IN ST. LOUIS- 
MALINE CREEK: AN INTERDISCIPLINARY 
EFFORT, 

Army Engineer District, St. Louis, Mo. 

For primary bibliographic entry see Field 3D. 
W76-00074 
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DISCUSSION (OF, ‘CORPS URBAN ”LANNING 
IN ST. LOUIS-MALINE CREEK: AN INTER- 
DISCIPLINARY EFFORT,’ BY E.D. RAHUBKA, 
ET AL.), 

Corps of Engineers, San Francisco, Calif. South 
Pacific Div. 

For primary bibliographic entry see Field 3D. 
W76-00075 


DISCUSSION (OF, ‘CORPS URBAN PLANNING 
IN ST. LOUIS-MALINE CREEK: AN INTER- 
DISCIPLINARY EFFORT,’ BY E.D. RAHUBKA, 
ET AL.), 

Idaho Univ., Moscow. 

For primary bibliographic entry see Field 3D. 
W76-00076 


AN ASSESSMENT OF UNIVERSITY INTER- 
DISCIPLINARY RESEARCH: THE WISCONSIN 
RIVER AND THE LOWER FRASER RIVER 
WATER QUALITY STUDIES, 

British Columbia Univ., Vancouver. Westwater 
Research Centre. 

For primary bibliographic entry see Field 5G. 
W76-00077 


DISCUSSION ‘AN ASSESSMENT OF 
UNIVERSITY INTERDISCIPLINARY 
RESEARCH: THE WISCONSIN RIVER AND 
THE LOWER FRASER RIVER WATER QUALI- 
TY STUDIES,’ BY A. H. J. DORCEY AND I. K. 
FOX), 

Colorado Univ., Boulder. Inst. of Behavioral 
Science. 

For primary bibliographic entry see Field 5G. 
W76-00078 


(OF, 


PANEL ON DISCIPLINE SUMMARIES AND 


OUTLOOKS: INTERDISCIPLINARY 
PLANNING AND USE OF THE SYSTEMS CON- 
CEPT IN PLANNING, 

H. O. Banks. 


In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 380-387, 1975. 


Descriptors: *Water resources development, 
*Systems analysis, *Planning, Mathematical 
models, Governments, Coordination, Alternative 
planning, Comprehensive planning. 
Identifiers: *Interdisciplinary 
*Multiobjective planning. 


planning, 


A discussion is presented of interdisciplinary 
planning and the use of systems analysis in 
planning as related to the Conference on Inter- 
disciplinary Analysis of Water Resource Systems. 
The Conference omitted consideration of inter- 
disciplinary planning and research by states and 
lower levels of government. Basically, inter- 
disciplinary planning should utilize the expertise 
of the range of disciplines necessary to fully con- 
sider all significant aspects of a given problem. 
Throughout the real-world planning process, there 
must be continued interaction without compart- 
mentalization among the disciplines, acting in con- 
cert to achieve defined objectives. At the very 
beginning, problems should be defined on an inter- 
disciplinary basis and possible alternatives 
delineated. Systems analysis and modeling are 
considered tools of planning. The planner must 
define the problem, select the alternatives to be 
evaluated, and formulate questions to be posed to 
the systems analyst who will assist him. In order 
for future interdisciplinary planning to become a 
reality at all levels of government, and in private 
enterprise, more people must be trained in and 
convinced of the necessity for the approach. The 
social and natural sciences must be motivated to 
become involved. Consideration of and recom- 
mendations for necessary legal and institutional 
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changes are essential. Finally, future conferences 
should consider resource management planning, 
part of an in- 
_ whole. (See also W76-00060) (Bell-Cor- 


W76-00079 


PANEL ON DISCIPLINE SUMMARIES AND 
OUTLOOKS, 


Illinois Univ. at Chicago Circle. Coll. of Engineer- 


G Bugliarello. 

In: Proceedings of the Conference on Interdiscipli- 
Analysis of Water Resource Systems, 

University of Colorado, Boulder, June 19-22, 

1973. An American Society of Civil Engineers 

Research Activity, ASCE Project No 201.07/17- 

3.72-4, New York, NY, p 368-379, 1975. 


Descriptors: *Water resources development, 
‘Planning, Water policy, Behavior, Social aspects. 
Identifiers: *Interdisciplinary planning, Mul- 
tidisciplinary. 


Today's engineer may no longer be the central 
figure in planning. The Colorado conference has 
provided a deeper understanding of the nature of 
interdisciplinary problems in water resources. 
Specifically, we have made a number of important 
achievements: (1) a clearer perception of the sub- 
tle but meaningful difference between mul- 
tidisciplinary and interdisciplinary ; (2) emphasis of 
the evaluative core of the policy-making process; 
(3) emergence of a remarkably honest insight into 
the sociology and the behavioral aspects of group 
dynamics in interdisciplinary teams; and (4) exam- 
ples of the actual achievements of interdisciplina- 
ty teams. Besides achievements made possible by 
interdiscplinary approaches, we have seen some 
of the problems, i.e., in evaluation, team continui- 
ty, and pressure on team members. In answering 
the question of where we go from here, three 
major issues must be stressed: (1) values; (2) the 
nature of planning; and (3) the distinction between 
interdisciplinary and interagency planning. These 
are discussed, and several other miscellaneous is- 
sues are considered, including the fundamental 
methodologies from each discipline, effective in- 
teraction between disciplines, and the genesis of 
interdisciplinary fusion. (See also W76-00060) 
(Bell-Cornell) 

W76-00080 


PROBLEMS IN INTEGRATING WATER PRO- 
GRAMS, 

Environmental Protection Agency, Washington, 
D.C. Office of Water Programs. 

For primary bibliographic entry see Field 5G. 
W76-00082 


GOVERNMENTAL CONTROL OF LAND USE 
IN ARIZONA (PRELIMINARY DRAFT), 

Arizona Environmental Planning Commission; 
and Arizona House of Representatives, Phoenix. 
R. Everett. 

Report to the Arizona Environmental Planning 
Commission, May, 1974. 306 p, 6 fig, 4 tab, 20 ref. 


Descriptors: *Land use, *Land development, 
‘Flood plain zoning, *Water conservation, 
‘Arizona, Land management, Flood control, Ir- 
tigation districts, Drainage districts, Cities, 
Federal Government, State Governments, En- 
Vironmental control, Municipal water, Air pollu- 
tion, Planning, Zoning, Urbanization, Land 
Tesources. 


This report identifies those government agencies 
at all levels which have an impact on land uses, 
both public and private, in Arizona. Although 
Federal agencies are discussed, emphasis is placed 
on cities, counties, and state authorities. This re- 
port is intended to be a research document to 
assist the Arizona Environmental Planning Com- 
mission in preparing recommended legislation for 


WATER RESOURCES PLANNING—Field 6 


the Arizona State Legislature. An analysis is made 
of the statutory authority various agencies possess 
over the many land uses. Included are sections 
covering floodplain management and floodplain 
zoning at the city and county levels. In addition, 
Statutes are presented which govern irrigation, 
drainage, flood control, irrigation water delivery, 
multi-county water conservation, and other spe- 
cial state-wide districts. A brief survey of existing 
and proposed land use programs for other states is 
added. (Robinett-Arizona) 

W76-00183 


6B. Evaluation Process 


INTERDISCIPLINARY ASPECTS OF WATER 
RESOURCES PLANNING AND MANAGE- 
MENT, 

American Waterways Operators, Inc., Washing- 
ton, D.C. 

J.R. Smith. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, June 
19-22, 1973, University of Colorado, Boulder. An 
American Society of Civil Engineers Research Ac- 
tivity, ASCE Project No 201.07/17-3.72-4, New 
York, NY, p 1-22, 1975. 


Descriptors: *Water resources development, 
*United States, *Economics, *Transportation, In- 
dustries, *National Water Commission, Water pol- 
icy, Planning, Management, Governments, 
Benefits, Inland waterways, Flood control, Multi- 
ple-purpose, Evaluation. 

Identifiers: User charges. 


The final report of the National Water Commis- 
sion, recently issued to Congress and the Pre- 
sident, is judged herein to be a ‘blueprint for the 
destruction’ of our Nation’s water resources pro- 
gram. Although the report contains good sug- 
gestions, it is feared that adoption of many of its 
recommendations would cause a drastic change in 
programs already proven successful, such as flood 
control; thriving programs such as inland water 
transportation would be overhauled, causing dan- 
gerous repercussions in industry and commerce. 
The basic assumption of the Commission’s report 
is that water resources programs no longer serve 
valid national needs, the only benefits being 
economic benefits on the local level; therefore, the 
cost of providing these local benefits should be 
recouped by imposing charges upon local user en- 
tities whose benefits are immediate and direct, 
rather than upon taxpayers of the Nation whose 
benefits seem more remote and _ indirect. 
Discussed are recommendations concerning the 
transportation industry, i.e., the imposition of user 
charges on all carriers utilizing Federal waterways. 
Considered are the detrimental effects of these 
nafrow-in-scope recommendations on local com- 
munities, on the movement of particular commodi- 
ties, on regional economies, on the price of goods 
and services, and on employment. The author opts 
for the continuation of a sound water management 
approach to serve the needs of the public and in- 
dustry, for which an extremely high degree of 
cooperation among the involved disciplines is es- 
sential. (See also W76-00060) (Bell-Cornell) 
W76-00061 


PANEL ON DISCIPLINE VIEWPOINTS AND 
POSITIONS: SOCIO-ECONOMICS, 

Wisconsin Univ., Madison. Inst. for Environmen- 
tal Studies. 

E. L. David. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 23-40, 1975. 


‘*Economics, 


Descriptors: 
*Management, 


*Planning, 


*Water resources, 
*Universities, Con- 
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Straints, Resource allocation, Social aspects, Deci- 
sion making, Mathematical models, Systems anal- 
ysis. 

Identifiers: *Interdisciplinary research, *Socio- 
economics, Opportunity costs, Non-market deci- 
sions, Public finance. 


Economists are involved in water resources 
planning and management. An overview is given 
of the traditional interests of the economics 
profession, including a brief history of some 
economic thought appropriate to management 
problems. Then a more specific examination is 
made of the role of the economist in interdiscipli- 
nary research; considered is the importance of ap- 
propriate forms of organization in facilitating in- 
terdisciplinary research in universities. The most 





important and difficult decisions in water 
resources planning and 2 t are non-mar- 
ket, primarily public finance, decisions. 


Economists have made progress in conceptualiz- 
ing these problems, have been acutely aware of 
the trade-offs involved in all resource allocations, 
and have realized that the incidence of costs and 
benefits of non-market goods and services is open 
to subjective judgment. However, economists 
have failed to accept a ber of challenges. They 
have been: spending too little time on problems of 
the open economy; ignoring the contributions of 
related social disciplines; failing to generate ap- 
propriate models and data to tackle relevant 
problems; and paying attention to general rather 
than partial theory. Economists do not work effec- 
tively enough on real-world problems due to a lack 
of experimentation and limited scale of research. 
Interdisciplinary research prospects and limita- 
tions in the university are considered. Overall, 
academic institutions possess the potential for ex- 
ceedingly powerful research. The challenge is to 
re-orient the academic profession and the universi- 
ty organizational structure to facilitate this 
research. (See also W76-00060) (Bell-Cornell) 
W76-00062 





DISCUSSION (OF, ‘ENTERDISCIPLINARY AP- 
PROACH TO GEOTHERMAL DEVELOP- 
MENT,’ BY M. K. FULCHER), 

California Univ., Los Angeles. 

For primary bibliographic entry see Field 4B. 
W76-00071 


NORTH ATLANTIC REGIONAL WATER 
RESOURCES STUDY, 

Corps of Engineers, New York. North Atlantic 
Div. 

H. E. Schwarz, D. C. Major, and J. E. Frost, Jr. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 245-271, 1975. 10 ref. 


Descriptors: *Water resources development, 
*Alternative planning, “Comprehensive planning, 
*Regions, *Social aspects, Manag: ,D ‘ 





Supply, Mathematical models, Economics, Re- 
gional analysis, Decision making, Methodology, 
Land resources, Cost-benefit analysis, Systems 
analysis, Optimization. 

Identifiers: *Interdisciplinary analysis, *North At- 
lantic study, *Multiple-objective planning, Cost 
minimization. 


The experiences of the authors are described dur- 
ing their participation in the North Atlantic Re- 
gional Water Resources Study (NAR), an inter- 
disciplinary, multiple-objective planning effort. 
Discussed are the nature of the study and the 
techniques used. The NAR Study was a com- 
prehensive, long-range planning effort to procure 
and document information for use by decision 
makers to guide the development of the Region’s 
water and related land resources. A new 
procedure--multiple-objective planning--was_ in- 
troduced. Three objectives, and preliminary cor- 
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Group 6B—Evaluation Process 


responding programs, were chosen by the Coor- 
dinating Committeel-National Income, Environ- 
mental Quality, and Regional Development. In- 
cluded among the techniques adopted were com- 
puterized demand and supply models, data ac- 
counting systems, and decision making procedures 
for choosing among alternatives. Multiple-objec- 
tive planning for water resources, a generalization 
of the tradiational benefit-cost analysis, considers 
not only management and development alterna- 
tives, but also prevailing social preferences toward 
objectives. The presence of many disciplines 
together with new planning techniques appeared to 
increase the quality of the NAR Study products 
and the behavior skills and contributions of the 
participants. A water study should be interdiscipli- 
nary and organized so that the disciplines are ar- 
ranged on a broad plane of equality in influencing 
the study. . also W76-00060) (Bell-Cornell) 
W76-00072 


DISCUSSION (OF, ‘NORTH ATLANTIC RE- 
GIONAL WATER RESOURCES STUDY,’ BY H. 
E. SCHWARZ, ET AL.), 

Bureau of Outdoor Recreation, Philadelphia, Pa. 
Northeast Regional Office. 

J. D. Peine. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 272-280, 1975. 


Descriptors: *Water resources development, 
*Long-term planning, Resource allocation, Con- 
straints, Social aspects, Coordination. 

Identifiers: *North Atlantic Study, *Multiple-ob- 
jective planning, *Interdisciplinary analysis. 


The North Atlantic Regional Water Resources 
Study is criticized and suggestions are made to im- 
prove the interdisciplinary water resources 
planning process. The NAR Study was a construc- 
tive step toward genuine interdisciplinary water 
resource planning. The techniques of the multiple- 
objective planning approach should be used as 
building blocks for future water planning. This 
multi-objective framework is not being used in two 
Level B Water Resources Council-administered 
studies in the North Atlantic Region. The state-of- 
the-art of interdisciplinary water resource 
planning fosters a lack of coordination between 
studies, and unfortunately, an attempt is made in 
these Level B investigations to found predictions 
of resource allocations on a data base which is not 
uniformly quantitative, comparative, or cohesive. 
In order for a framework study to provide effec- 
tive guidelines for long-term planning, there must 
be a stronger tie than was evidenced in the NAR 
Study between accurate data projecting future so- 
cial needs and accurate data defining future 
resource constraints. Otherwise, deriving efficient 
national income, regional development, and en- 
vironmental quality planning alternatives for, say, 
the year 2000 can only be guesswork. Discipline 
and agency bias must be compensated for through 
control of the study and coordination of the par- 
ticipants. The plan formulation process should be 
initiated at the beginning of the study, not delayed 
until all the inventory data is gathered. Finally, 
more comments are given concerning: funding; 
leadership; agency appendices to the main study 
report; and plan implementation. (See also W76- 
00060) (Bell-Cornell) 

W76-00073 


CORPS URBAN PLANNING IN ST. LOUIS- 
MALINE CREEK: AN INTERDISCIPLINARY 
EFFORT, 

Army Engineer District, St. Louis, Mo. 

For primary bibliographic entry see Field 3D. 
W76-00074 


DISCUSSION (OF, ‘CORPS URBAN PLANNING 
IN ST. LOUIS-MALINE CREEK: AN INTER- 
a EFFORT,’ BY E.D. RAHUBKA, 
ETA 

Corps of Engineers, San Francisco, Calif. South 
Pacific Div. 

For primary bibliographic entry see Field 3D. 
W76-00075 


DISCUSSION (OF, ‘CORPS URBAN PLANNING 
IN ST. LOUIS-MALINE CREEK: AN INTER- 
DISCIPLINARY EFFORT,’ BY E.D. RAHUBKA, 
ET AL.), 

Idaho Univ., Moscow. 

For primary bibliographic entry see Field 3D. 
W76-00076 


PANEL ON DISCIPLINE SUMMARIES AND 
OUTLOOKS: INTERDISCIPLINARY 
PLANNING AND USE OF THE SYSTEMS CON- 
CEPT IN PLANNING, 

For primary bibliographic entry see Field 6A. 
W76-00079 


PANEL ON 

OUTLOOKS, 

Illinois Univ. at Chicago Circle. Coll. of Engineer- 

ing. 

For primary bibliographic entry see Field 6A. 
00080 


DISCIPLINE SUMMARIES AND 


PROBLEMS IN INTEGRATING WATER PRO- 
GRAMS 

Environmental Protection Agency, Washington, 
D.C. Office of Water Programs. 

For primary bibliographic entry see Field 5G. 
W76-00082 


IMPLEMENTATION OF INTERSTATE WATER 
QUALITY PLAN, 

Delaware River Basin Commission, Trenton, N.J. 
For primary bibliographic entry see Field 5G. 
W76-00083 


WATER RESOURCES DEVELOPMENT BY 
THE U. S. ARMY CORPS OF ENGINEERS IN 
NEVADA: 1975. 

For primary bibliographic entry see Field 5G. 
W76-00184 


WATER RESOURCES DEVELOPMENT BY 
THE U. S. ARMY CORPS OF ENGINEERS IN 
ARIZONA: 1975. 

For primary bibliographic entry see Field 5G. 
W76-00185 


WATER RESOURCES DEVELOPMENT BY 
THE U. S. ARMY CORPS OF ENGINEERS IN 
UTAH: 1975. 

For primary bibliographic entry see Field 5G. 
W76-00186 


ARIZONA ENERGY INVENTORY: A REPORT 
ON THE STATE’S ENERGY POSITION AND 
OUTLOOK TO 1985, 

Arizona Univ., Tucson. Div. of Economic and 
Business Research. 

H. J. Frank. 

Arizona State Fuel and Energy Office, Phoenix, 
February, 1975. 114 p, 10 fig, 41 tab, 17 ref, 5 ap- 
pend. 


Descriptors: *Arizona, *Hydroelectric plants, 
*Electric power, ‘*Fossil fuels, *Future 
planning(Projected), Hydroelectric power, Power- 
plants, Electric powerplants, Electric power 
production, Electric power demand, Electric 
power industry, Thermal powerplants, Natural 
p. Oil, *Energy, Planning. 

dentifiers: Energy supply, Solar energy. 





The contribution which Arizona’s ener 
resources currently make toward meeting th 
energy requirements of the state is limited 
hydroelectric power and coal. 
hydropower, generated from 51 units at 12 sites 
Known deposits of crude oil, 
uranium are small and information on thes 
sources is inadequate. Over 85 percent of tot 
supplies consist of natural gas and petroleup 


products, virtually all shipped in from neighboriy : 


states. Energy demand projections indicate tha 
consumption in 1985 could be as much as 2 [/}/ 
times the 1973 level if the historical growth tren 
continues. The major problem area will be the con 
tinuing decline in natural gas supplies, which is u. 
likely to be halted before 1980. To supplement thi 
natural gas shortage, Arizona should consider tk 
burning of coal in large industrial installation; 
support of gasification of coal and importation ¢ 
gas, construction of a major oil refinery in th’ 
state, intensive exploration of possible geothermd 
sources, accelerated development of solar energy, 
and energy conservation. (Robinett-Arizona) 
W76-00196 


EVALUATION 
URBAN DRAINAGE PROJECTS, 


The largest i) 


natural gas ani} 


AND IMPLEMENTATION i) 





Colorado State Univ., Fort Collins. Dept. of Cal 
Engineering. 

For primary bibliographic entry see Field 4A. 
W76-00201 i 


OUTDOOR RECREATION IN THE SALT. 
VERDE BASIN OF CENTRAL ARIZONA: DE 
MAND AND VALUE, 
Arizona Univ., Tucson. Dept. 
Economics. 

W.J. Sublette, and W. E. Martin. 
University of Arizona, Agricultural Experimen’ 
Station, Technical Bulletin 218, June, 1975. 46p,!) 
fig, 31 tab, 26 ref, 2 append. 


of Agriculturl 


Descriptors: *Recreation, *Forest management, 
*Recreation demand, *Social values, *Monetan’ 
benefits, Water sports, Economics, Land us,’ 
Multiple-purpose projects, Recreation facilities, 
Social aspects, Transportation, Water utilization, 
Social participation, Lakes, *Arizona, Value, 
Evluation, Demand, Costs. 

Identifiers: Salt River(Ariz), Verde River(Ariz) 
Salt-Verde Basin(Ariz), Central Arizona. 


Demand functions and value estimates fa! 
representatives sites in the Salt-Verde basin 4 


well as values for the entire basin are presented. 4) 


mail survey was conducted to determine gros) 
variable household expenditures incurred whik 
visiting selected representive sites as a measured, 
gross economic activity. The largest portion of ex 
penditures was incurred for transportation, rang 
ing from 37 percent at Luna Lake to 53 percenta 
Brushy Basin-Four Peaks. Higher net values an 
larger expenditures are associated with sites thi 
have  water-baséd recreation, considerabk, 

development at the sites, and fairly easy access, 
The nondiscriminating monopolist value estimated 
for the sites in the entire Salt-Verde basin i| 
$36,376,487 and the consumer surplus value is est: 
mated at $78,438,193. (Robinett-Arizona) 
W76-00382 


COST OF PRODUCING CROPS IN THE Ih 
RIGATED SOUTHWEST: PART III - NEVADA, 
Aricona Univ., Tucson. Dept. 
Economics. 

For primary bibliographic entry see Field 3F. 
W76-00383 


MANAGEMENT OF UNDERGROUND waTHl 
RESOURCES, 


University Coil., London (England). 


of Agricultunl 


For primary bibliographic entry see Field 3B. : 
W76-00418 
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For primary bibliographic entry see Field 4B. 
W76-00422 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


WASTEWATER TREATMENT DESIGN: 
ECONOMICS AND TECHNIQUES, PART I, 
Vanderbilt Univ., Nashville, Tenn. 

For primary bibliographic entry see Field 5D. 
W76-00224 


AN ECONOMIC ANALYSIS OF THE PAT- 
TERNS AND TRENDS OF WATER CONSUMP- 
TION WITHIN THE SERVICE AREAS OF THE 
HONOLULU BOARD OF WATER SUPPLY, 
Hawaii Univ., Honolulu. Water Resources 
Research Center. 

For primary bibliographic entry see Field 6D. 
W76-00275 


EPA CREATES NEW SEWER AND PLANT IN- 
DEXES. 

For primary bibliographic entry see Field 5D. 
W76-00358 


COST OF PRODUCING CROPS IN THE IR- 
RIGATED SOUTHWEST: PART III - NEVADA, 
Aricona Univ., Tucson. Dept. of Agricultural 
Economics. 

For primary bibliographic entry see Field 3F. 
W76-00383 


CORROSION CONTROL--JUST ANOTHER 
COST. 

Corrosion Engineering, St. Albert, (Alberta). 

For primary bibliographic entry see Field 8G. 
W76-00407 


COSTS OF CONTROLLING FEEDLOT SUR- 
FACE RUNOFF, 
Utah State Univ., 
Economics. 

For primary bibliographic entry see Field 5G. 
W76-00458 


Logan. Dept. of Agricultural 


ECONOMIC IMPACT OF SELECTED POLLU- 
TION CONTROL MEASURES ON BEEF AND 
DAIRY FARMS, 

Economic Research Service, Washington, D.C. 

For primary bibliographic entry see Field 5G. 
W76-00470 


POLLUTION ABATEMENT ON FARMSTEADS, 
Agricultural Stabilization and Conservation Ser- 
vice, Washington, D.C. 

For primary bibliographic entry see Field 5G. 
W76-00474 


ECONOMICS OF MANURE HANDLING, 
Pennsylvania State Univ., University Park. Dept. 
of Agricultural Economics. 

For primary bibliographic entry see Field 5D. 
W76-00479 


THE ECONOMICS OF RECYCLING CON- 
ue POULTRY WASTE THROUGH CAT- 


Pennsylvania State Univ., University Park. Dept. 
of Animal Science. 


For primary bibliographic entry see Field 5D. 
W76-00481 


WATER RESOURCES PLANNING—Field 6 


6D. Water Demand 


WATER FOR WYOMING’S COAL, 
Geological Survey, Denver, Colo. 

For primary bibliographic entry see Field 3B. 
W76-00090 


THE HIGH PLAINS: 
SEMIARID ENVIRONMENTS. 
American Association for the Advancement of 
Science, Southwestern and Rocky Mountain Divi- 
sion, Committee on Desert and Arid Zones 
Research Symposium, Contribution 15, April 26- 
29, 1972, D. D. MacPhail, ed., Fort Collins, 
Colorado, 100 p. (1972) 


PROBLEMS OF 


Descriptors: *Se  iarid climates, *Meteorology, 
*Groundwater resources, Wyoming, Nebraska, 
Colorado, Kansas, Texas, Wind velocity, Wind 
pressure, Weather modification, Cloud seeding, 
Droughts, Legal aspects, Water policy, Water 
utilization, Competing uses, Prior appropriation. 
Identifiers: *High plains region, Plains. 


A collection of papers presented at the American 
Association for the Advancement of Science, 
Committee on Desert and Arid Zones Research 
Symposium on the environments of the high 
plains. Major areas of discussion include a general 
overview of the high plains region, particularly in 
terms of future development and _ climatic 
problems. Weather phenomena and possible ad- 
justments to weather problems of the region are 
discussed. Ground water sources, management, 
and diversion comprise another section. Land use 
problems, including predator control, effect of 
feed lots on the local environment, and waste 
recycling techniques are surveyed. A final section 
analyzes the alternative approaches to problems 
the region is now facing or will eventually face. 
(See also W76-00180 thru W76-00182) (Frondorf- 
Arizona) 

W76-00179 


LEGAL PROBLEMS AND SOLUTIONS TO SUR- 
FACE-GROUND-WATER MANAGEMENT, 
Colorado State Univ. Fort Collins. Dept. of 
Economics. 

G. E. Radosevich, and W. M. Sutton. 

In: The High Plains. Problems of Semiarid En- 
vironments, Colorado State University, Fort Col- 
lins, p 32-41, (1972) 8 ref. 


Descriptors: *Water management(Applied), *Prior 
appropriation, *Water law, ‘*Water rights, 
*Conjunctive use, Semiarid climates, Ground- 
water resources, Colorado, Texas, New Mexico, 
California, Legal aspects, Water policy, Water 
utilization, Competing uses, Water resources, 
Water allocation(Policy), Surface-groundwater 
relationships, Legislation. 

Identifiers: *New Mexico groundwater 
*Colorado water law. 


law, 


The systems discussed concern legal schemes 
developed by Colorado and New Mexico for the 
purpose of administering to the conjunctive use 
problem along with a cursory examination of situa- 
tions in Texas and California. The doctrine of prior 
appropriation is discussed in relation to its initial 
development in the western states for the purpose 
of controlling the appropriation of surface water to 
its evolution and modification to control the con- 
junctive use of ground and surface water. Western 
states are finally recognizing the intimate hydrau- 
lic connections of ground and surface water and 
the need to integrate their use with the one con- 
stant being the goal of maximum utilization. (See 
also W76-00179) (Robinett-Arizona) 

W76-00180 


TRANSMOUNTAIN WATER DIVERSION FOR 
THE HIGH PLAINS, 

Colorado State Univ., Fort Collins. Environmental 
Resources Center. 


Water Demand—Group 6D 


N. A. Evans. 

The High Plains: Problems of Semiarid Environ- 
ments, Colorado State Univ., Fort Collins, p 42- 
59, (1972) 7 fig, 2 tab, 8 ref. 


Descriptors: *Groundwater resources, *Irrigation 
water, *Water transfer, *Inter-basin transfers, 
*Water supply, Colorado, Semiarid climates, 
Water management(Applied), Water policy, Water 
utilization, Competing uses, Water law, Water 
resources, Water alfocation(Policy), Beneficial 
use, Imported water, Groundwater recharge, 
Saline soils, Saline water. 

Identifiers: *Northern high plains. 


If irrigation agriculture is to be expanded on a 
large scale, there are major advantages for it to be 
done in areas having long growing seasons and 
mild winters, such as the Southwest. Expansion 
there will be impossible in the future without im- 
portation of water. Two problems for irrigated 
areas are noted: (1) Diminishing water supply, par- 
ticularly groundwater, and (2) Areas having salini- 
ty problems, both in soils and water supplies. The 
High Plains of eastern Colorado is suggested as a 
possible site as its economic health and ground 
water supply is projected for about 25 years. This 
region is extensively described and the inter-basin 
water transfer outlook for west to east importation 
is reviewed. (See also W76-00179) (Robinett- 
Arizona) 

W76-00181 


ARIZONA GROUND WATER LAW: THE NEED 
FOR LEGISLATION, 

Arizona Univ., Tucson. Coll of Law. 

R. E. Clark. 

Arizona Law Review, Vol 16, No 4, p 799-819, 
1975. 114 ref. 


Descriptors: *Water law, *Water policy, *Water 
supply, *Water allocation(Policy), *Groundwater 
availability, Arizona, Legal aspects, Water rights, 
Water resources development, Prior appropria- 
tion, Water transfer, Competing uses, Planning, 
Water utilization, Water requirements, Reasona- 
ble use, Political aspects, Social aspects, Water 
wells, Groundwater mining, Overdraft, Well regu- 
lation, Water management(Applied). 

Identifiers: Central Arizona project. 


As a result of Arizona’s non-management ap- 
proach to groundwater, the state is very late in 
recognizing the long term importance of ground- 
water for all types of uses. The rate of increase of 
groundwater withdrawal and the existing condi- 
tions in central Arizona make it essential that ap- 
propriate legislation be enacted. Two proposals 
are outlined to provide a basis for complementary 
legislation and a state-wide water management 
plan: the registration of all wells except those cer- 
tified to withdraw minimum quantities of water, 
and declaration of the entire state as a critical 
groundwater unit, prohibiting new withdrawals 
with exceptions for minimum withdrawals. 
(Robinett-Arizona) 

W76-00188 


AN ECONOMIC ANALYSIS OF THE PAT- 
TERNS AND TRENDS OF WATER CONSUMP- 
TION WITHIN THE SERVICE AREAS OF THE 
HONOLULU BOARD OF WATER SUPPLY, 
Hawaii Univ., Honolulu. Water Resources 
Research Center. 

H-S. Oh, and H. Yamauchi. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as PB-246 040, 
$5.25 in paper copy, $2.25 in microfiche. Technical 
Report No 84, December 1974. 97 p, 10 fig, 15 tab, 
70 ref, 13 append. OWRT A-030-HI(3). 14-31-0001- 
3511. 


Descriptors: *Water demand, *Pricing, *Water 
consumption, Urbanization, Conservation, Costs, 
*Hawaii, Water utilization, Water supply, Water 
users, Projections, Water conservation, Ground- 
water, Institutions. 


hn 








Field 6—WATER RESOURCES PLANNING 


Group 6D—Water Demand 


Identifiers: *Economic analysis, *Water consump- 
tion patterns and trends, Honolulu(HI). 


During the period 1960-1971 the average daily per 
capita use of water in the nine service areas of the 
Honolulu Board of Water Supply increased by 
about 27% from 139 to 177 gal (526 to 670 1). Wide 
variations, however, were observed over both 
space and time. Large variations are related to 
changes in construction activity. A steadily widen- 
ing gap between summer and winter use, approxi- 
mately a million gallons per year, is related to ex- 
panding outdoor sprinkling uses. Differences in 
single vs. multiple dwelling use patterns of water 
are also explained by difference in outdoor sprin- 
kling uses. There is no evidence that residential 
and commercial water users have been responsive 
to water rate changes in the past. Large industrial 
users on the other hand appear to have responded 
to rate changes, but this responsiveness is closely 
associated with the availability of self-service 
wells which ultimately tap the same ground water 
source of the Board of Water Supply. The non- 
responsiveness of commercial water users is due 
in part to central metering and payment of water 
bills. The quid pro quo feature of the ‘price’ con- 
cept is not directly applicable to the water users in 
most large commercial establishments. The same 
holds for large institutional facilities. Major impli- 
cations of this study related to: (1) practical refine- 
ments of the requirements approach to projecting 
future water needs, (2) the serious institutional 
limitations in the use of pricing policy as a means 
of promoting water conservation although peak 
load pricing may be an effective way to reduce in- 
equitable distribution of water supply costs, and 
(3) the crucial importance of institutions as a pol- 
icy variable for bringing about better overall 
management of the groundwater resource. 
W76-00275 


RADIOCARBON AGES OF GROUND WATER 
AS A BASIS FOR THE DETERMINATION OF 
SAFE LIMITS OF AQUIFER EXPLOITATION, 
Nova Univ., Fort Lauderdale, Fla. Life Science 
Center. 

For primary bibliographic entry see Field 5B. 
W76-00363 


OUTDOOR RECREATION IN THE SALT- 
VERDE BASIN OF CENTRAL ARIZONA: DE- 
MAND AND VALUE, 
Arizona Univ., Tucson. 
Economics. 

For primary bibliographic entry see Field 6B. 
W76-00382 


Dept. of Agricultural 


WATER AND THE WEST: THE COLORADO 
RIVER COMPACT AND THE POLITICS OF 
WATER IN THE AMERICAN WEST, 

California Univ., Los Angeles. Dept. of History. 
For primary bibliographic entry see Field 6E. 
W76-00384 


WILL TEXAS HAVE ENOUGH WATER FOR 
THE ELECTRIC UTILITY INDUSTRY, 

Texas Water Development Board, Austin. Opera- 
tions Div. 

B. Hoffman, and C. Chandler. 

Water for Texas, Vol 4, No 12, p 5-9, Deceinber, 
1974. 3 fig, 1 tab. 


Descriptors: *Electric power plants, *Cooling 
water, *Industrial water, Cooling towers, Environ- 
mental engineering, Thermal pollution, Water con- 
servation, Humidity, *Texas. 

Identifiers: *Cooling ponds, Electrical consump- 
tion. 


The effects of apparently dwindling fossil fuel 
reserves and rising fuel costs have been severely 
felt by the electric utility industry. The present 
concern over the availability of fuel supplies may 
give way to the concern for the availability of 


water to cool and operate these plants. At present, 
steam-electric plants account for over 96 percent 
of the power generated in the state of Texas. 
Steam-electric power plants must circulate large 
volumes of water through their condensers to 
remove waste heat. The water evaporated in this 
process is now over 90 percent of the water con- 
sumed by the electric utility industry. By the year 
2000 projections place the use of water by Texas 
power plants at 1,340 to 1,785 million gallons per 
day. Internal cooling systems where surface water 
is passed through the cooling tubes and returned to 
a natural water body increase the rate of evapora- 
tion in the water body. External cooling systems 
which are more expensive to install, cool the water 
before discharge. In a low natural evaporation area 
cooling ponds could be used satisfactorily, and in 
very high evaporative areas, such as west Texas 
the wet cooling tower would be the least expensive 
and least wasteful. (Bradbeer-NWWA) 

W76-00421 


6E. Water Law and Institutions 


PANEL ON DISCIPLINE VIEWPOINTS AND 
POSITIONS: POLITICAL SCIENCE AND LAW, 
Wyoming Univ., Laramie. Coll. of Law. 

F. J. Trelease. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 41-54, 1975. 


Descriptors: *Water resources development, 
*Planning, *Projects, Economics, Water law, So- 
cial aspects, Governments, National Water Com- 
mission, Water supply, Wyoming, Nebraska, 
Water rights. 

Identifiers: *Interdisciplinary planning, Lawyers, 
Political scientists, Sensitivity. 


A review is presented of the kinds of help that can 
be obtained from persons trained in law and 
government and a warning to avoid past mistakes; 
considered are the form and function of the law 
and the role of the lawyer in water resources en- 
gineering and economics. Engineers and 
economists have often misunderstood the law, 
leading to less efficient projects and even to pro- 
ject failure. Recommended is the teaming-up of 
lawyer, engineer, social scientists, and scientist at 
the preliminary stages of project or proposal for- 
mulation. This is illustrated using an example 
water supply planning situation of the North Platte 
basin in Wyoming and Nebraska. In the final 
stages of plan implementation, the lawyer’s skills 
as an advocator may be required; the lawsuit 
serves a useful and necessary function in situa- 
tions where rights clash. Although similar, the 
work of the political scientist is more concerned 
with form, arr ts and pr than with 
the particular actions that most concern the 
lawyer. Leading more in the direction of optimiza- 
tion, perhaps the political scientist can do more 
with his institutions and advice to translate techni- 
cal knowledge into actions which meet social goals 
than can new laws. The extent to which the lawyer 
and political scientist contribute effectively to pro- 
ject development depends upon the sensitivity of 
those in charge to legal and institutional problems. 
Recent work of the National Water Commission 
provides an example of such sensitivity, and lack 
of it. (See also W76-00060) (Bell-Cornell) 
W76-00063 





NORTH ATLANTIC REGIONAL WATER 
RESOURCES STUDY, 
— of Engineers, New York. North Atlantic 


Por; poeery bibliographic entry see Field 6B. 
W76-00072 





IMPLEMENTATION OF INTERSTATE WATER 
QUALITY PLAN, 

Delaware River Basin Commission, Trenton, NJ. 
For primary bibliographic entry see Field 5G. 
W76-00083 


THE HIGH PLAINS: PROBLEMS 0F 
SEMIARID ENVIRONMENTS. 

For primary bibliographic entry see Field 6D. 
W76-00179 


LEGAL PROBLEMS AND SOLUTIONS TO SUR. 
FACE-GROUND-WATER MANAGEMENT, 
Colorado State Univ. Fort Collins. Dept. of 
Economics. 

For primary bibliographic entry see Field 6D. 
W76-00180 


TRANSMOUNTAIN WATER DIVERSION FOR 
THE HIGH PLAINS, 
Colorado State Univ., 
Resources Center. 
For primary bibliographic entry see Field 6D. 
W76-00181 


Fort Collins. Environmental 


GOVERNMENTAL CONTROL OF LAND USE 


IN ARIZONA (PRELIMINARY DRAFT), 
Arizona Environmental Planning Commission; 
and Arizona House of Representatives, Phoenix. 
For primary bibliographic entry see Field 6A. 
W76-00183 





ARIZONA GROUND WATER LAW: THE NEED | 
FOR LEGISLATION, 

Arizona Univ., Tucson. Coll of Law. 

For primary bibliographic entry see Field 6D. 
W76-00188 


WATER AND THE WEST: THE COLORADO 
RIVER COMPACT AND THE POLITICS Of 
WATER IN THE AMERICAN WEST, 
California Univ., Los Angeles. Dept. of History. 
N. Hundley, Jr. 

University of California Press, Los Angeles, 197). 
417 p. 


| 
: 


Descriptors: *Colorado River | Compat, 
*Colorado River, *Semiarid climates, *Water 
rights, *Federal-state water rights conflicts, 
Arizona, California, Colorado, Colorado River 
Basin, Nevada, New Mexico, Utah, Wyoming, 
Boulder Canyon Project Act, Interstate compacts, 
Water shortage, Arid lands, Southwest U5, 
Legal aspects, Water law, Governmental interrele 
tions, *History, Federal government, Water pol 
icy. 


The Colorado River, the sole dependable water 

supply for an area of 244,000 square miles includ 
ing parts of Wyoming, Colorado, Utah, New Mer 
ico, Nevada, Arizona, California, and Mexico, ha 
been the cause of the greatest conflict over water 
in the American West. At the heart of the conflic 
is the fact that the river carries enough water for 
only a handful of cities, industries and farms. Th 
movement for the Colorado River Compact d 
1922 is traced, the complex legal and political bat 
tles that spawned the conflict and which continu 
to influence the lives of Westerners today at 
described. A major topic is federalism; the attemp! 
of the Colorado Basin states to work out thei 
destiny in concert with the Federal Governments 
each side has sought to assert its supremacy it 
areas coveted by the other. Further evidence 
the important role played by Government - 
Federal, State and local - in the development ¢ 
the West is discussed. Evidence is presented thi! 
the Supreme Court in 1963 misread the historicd 
record when formulating the landmark decision ¢ 
Arizona v. California. The study confirms the itt 
portant role tradiationally assigned to Delph Ca 
penter of Colorado in promoting the compact, bi! 
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it also reveals that Herbert Hoover played a key 
part in breaking the impasse that developed during 
the final negotiations at Santa Fe in November, 
1922. (Robinett-Arizona) 

W76-00384 


ARE DRILLERS LEGALLY RESPONSIBLE 
FOR GROUND WATER POLLUTION, 

For primary bibliographic entry see Field 5G. 
W76-00386 


ANIMAL WASTE--REGULATORY 
SIDERATIONS, 

Robert S. Kerr Environmental Research Lab., 
Ada, Okla. 

For primary bibliographic entry see Field 5G. 
W76-00436 


CON- 


COMMERCIAL FEEDLOTS-NUISANCE, ZON- 
ING AND REGULATION, 

For primary bibliographic entry see Field 5G. 
W76-00449 


NUISANCE 
NEIGHBOR. 
For primary bibliographic entry see Field 5G. 
W76-00460 


LAWSUITS--NEIGHBOR vs. 


6G. Ecologic Impact Of 
Water Development 


PANEL ON DISCIPLINE VIEWPOINTS AND 
POSITIONS: ECOLOGY, 

Wisconsin Univ., Madison. 

J.F. Reed. 

In: Proceedings of the Conference on Interdiscipli- 
nary Analysis of Water Resource Systems, 
University of Colorado, Boulder, June 19-22, 
1973. An American Society of Civil Engineers 
Research Activity, ASCE Project No 201.07/17- 
3.72-4, New York, NY, p 55-62, 1975. 


Descriptors: *Ecology, Ecosystems, Environ- 
ment, Decision making, Management, Systems 
analysis, Mathematical models. 

Identifiers: *Environmental quality, Biological 
productivity, Human adaptability, Energy flow, 
Information, Interdisciplinary analysis. 


Ecology in its purest, most traditional sense is the 
study of living organisms and their relationship to 
each other and to their non-living surroundings. 
Recent preoccupation with the preservation of en- 
vironmental quality has caused a vast expansion in 
the meaning of ecology. Strictly speaking, ecology 
temains as environmental biology, concerned with 
effecting a better understanding of biological 
productivity (earth's carrying capacity for man) 
and human adaptability (man’s tolerance of the en- 
vironment he himself creates). But now ecology is 
moving from the recesses of academia into the real 
world of action and decision making. Precision is 
needed; a major handicap to establishing ecology 
as a science has been the lack of a fundamental 
unit with which to work. Only recently has the 
concept of an ecosystem emerged; herein, living 
Organisms and non-living substances exchange 
materials as a result of acommon energy flow. The 
enormous variety in nature presents problems in 
identification. Thus, a simplified classification 
system has emerged in which organisms are 
grouped as producers, consumers, or decom- 
posers. Following pathways of materials through 
the successive steps in food chains and determin- 
ing the energy efficiencies through various trophic 
levels are the means of obtaining basic ecological 
information. Ecosystems lend themselves to 
systems analysis for inventory, description, and 
measurement in simulation, prediction and op- 
limization studies. Large ecosystems require inter- 
disciplinary analysis and a comprehensive land- 
Scape, management model involving both 


technological and engineering features. (See also 
W76-00060) (Bell-Cornell) 
W76-00064 


INTERDISCIPLINARY APPROACH TO 
GEOTHERMAL DEVELOPMENT, 

Bureau of Reclamation, Boulder City, Nev. Re- 
gions. 

For primary bibliographic entry see Field 4B. 
W76-00070 


SPECTROSCOPIC INSTRUMENTS, SATEL- 
LITES AND COMPUTERS: NEW DIRECTIONS 
FOR MONITORING THE ENVIRONMENT, 
Denver Research Inst., Colo. 

For primary bibliographic entry see Field 7B. 
W76-00315 


A STUDY OF THE MEXICAN DUCK (ANAS 
DIAZI) IN SOUTHEASTERN ARIZONA, 
Arizona Game and Fish Dept., Phoenix. 

For primary bibliographic entry see Field 21. 
W76-00381 


ENVIRONMENTAL EFFECTS OF DRILLING 
MUDS AND CUTTINGS, 

Shell Oil Co., Houston, Tex. 

For primary bibliographic entry see Field 5C. 
W76-00411 


7. RESOURCES DATA 


7A. Network Design 


WATER MANAGEMENT MODEL IN FLORIDA 
FROM ERTS-1 DATA, 

Geological Survey, Miami, Fla. 

For primary bibliographic entry see Field 7B. 
W76-00096 


STRATEGIES FOR WATER QUALITY MONI- 
TORING, 

North Carolina Univ., Chapel Hill. Dept. of En- 
vironmental Sciences and Engineering. 

For primary bibliographic entry see Field 5A. 
W76-00178 


THE TERASSPERC-A PROPOSED SI UNIT FOR 
THE FREQUENCY OF RECURRENCE OF A 
HYDROLOGICAL EVENT, 

Bradford Univ. (England). Dept. of Civil En- 
gineering. 

M. F. Baty. 

Hydrological Sciences Bulletin, Vol 20, No 1, p 
47-50, March 1975. 6 ref. 


Descriptors: *Flood recurrence interval, 
*Hydrology, Dimensional analysis, Frequency. 
Identifiers: *Terassperc, *Hertz, *International 
system units, Unit conversion, Hydrological 
events. 


In seeking to use SI units in accordance with 
British policy, a new SI unit for the frequency of 
occurrence of a hydrological event was devised. 
The derivation of the unit from the six (Later 
seven) base SI units was given. It was shown that 
every 996,000,000,000,000’th second the annual 
event occurs with a frequency of 1 hertz. This is 
within 0.4% of 1000 million million seconds per 
hertz, or 1000 million million seconds squared per 
cycle. In other words it is a 1000 terassperc event. 
This is well within the inherent errors of statistical 
methods. Thus the event which occurs on average 
once in 1000 years would have a terassperc value 
of unity. The SI unit for daily would be 365,000 sq 
Ts, weekly 52,000 sq Ts, and monthly 12,000 sq 
Ts. It is a matter for discussion whether a special 
name might be given to the 1000 terassperc, or an- 


RESOURCES DATA—Field 7 
Data Acquisition—Group 7B 


nual, value. The unit has the advantage that the 
value increases directly the more often the occur- 
rence, instead of the inverse relationship encoun- 
tered with in the use of return period. The value in 
the derived SI unit is numerically equal to one 
thousand divided by the return period in years. 
The 50 year flood is a 20 terassperc flood. 
(Lardner-ISWS) 


W76-00297 

INSTRUMENTATION FOR MONITORING 
WATER QUALITY, 

Water Pollution Research Lab., Stevenage 


(England). 
For primary bibliographic entry see Field SA. 
W76-00360 


7B. Data Acquisition 


MEASUREMENT AND ANALYSIS OF VERY 
SHORT DURATION RAINFALL, 

Asian Inst. of Tech., Bangkok (Thailand). 

For primary bibliographic entry see Field 2B. 
W76-00002 


COMPARISON OF EVAPORATION MEASURE- 
MENTS USING DIFFERENT METHODS, 

British Meteorological Office, Cambridge 
(England). Research Unit. 

For primary bibliographic entry see Field 2D. 
W76-00020 


VALIDITY OF SOIL-WATER SAMPLES COL- 
LECTED WITH POROUS CERAMIC CUPS, 
Forest Service (USDA) Cadillac, Mich. North 
Central Forest Experiment Station. 

For primary bibliographic entry see Field 5A. 
W76-00024 


QUANTITATIVE PREDICTION OF SEASONAL 
RATING CURVE SHIFTS, 

National Weather Service, Kansas City, Mo. 
River Forecast Center. 

For primary bibliographic entry see Field 2E. 
W76-00026 


INCLUSION OF PLANT MOISTURE STATUS IN 
COMBINATION-METHOD ESTIMATES OF 
PASTURE EVAPORATION, 

Commonwealth Scientific and Industrial Research 
Organization, Aspendale (Australia). Div. of At- 
mospheric Physics. 

For primary bibliographic entry see Field 2D. 
W76-00027 


WATER MANAGEMENT MODEL IN FLORIDA 
FROM ERTS-1 DATA, 

Geological Survey, Miami, Fla. 

A. L. Higer, A. E. Coker, E. H. Cordes, and R. H. 
Rogers. 

Final contract report, 1975. 42 p, 20 fig, 1 tab, 18 
ref. 


Descriptors: *Water management(Applied), 
*Surface waters, *Remote sensing, 
*Satellites(Artificial), *Florida, Hydrologic data, 
Data collections, Methodology, Model studies, 
Rainfall, Streamflow, Water yield, Water levels, 
Lakes, Data transmission, Tracking techniques, 
Networks, Water supply, Water resources 
development. 

Identifiers: *Southern Florida, NASA, LAND- 
SAT. 


A prototype data acquisition and dissemination 
network, installed and operated by the U. S. 
Geological Survey, is a viable approach for 
providing the near real-time data needed to solve 
hydrologic problems confronting the nearly 2.5 
million residents of southern Florida. Water-stage 








Field 7— RESOURCES DATA 
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and rainfall data from ground stations are trans- 
mitted from the Everglades via LANDSAT, previ- 
ously known as ERTS (Earth Resources 
Technology Satellite), the NASA tracking sta- 
tions, and the U.S. Geological Survey to the users 
in less than 2 hours, a significant improvement 
over conventional techniques requiring up to 2 
months. LANDSAT_ imagery _ significantly 
enhances the utility of the ground station measure- 
ments. Water stage (Depth) is correlated with 
water-surface areas from the imagery to obtain 
water stage-volume relations in near real time for 
management decisions concerning the distribution 
of water to the pecple, fauna, and flora of 
southern Florida. (Woodard-USGS) 

W76-00096 


EVALUATION OF A  THERMOCOUPLE 
HYGROMETER FOR MEASURING’ LEAF 
WATER POTENTIAL IN SITU, 
Washington State Univ., Pullman. 
Agronomy and Soils. 

For primary bibliographic entry see Field 21. 
W76-09153 


Dept. of 


THE MEASUREMENT OF HEAVY RAINFALL 
OVER SMALL CATCHMENTS USING RADAR, 
British Meteorological Office, Bracknell 
(England). 

For primary bibliographic entry see Field 2B. 
W76-00300 


THE UTILITY OF SURFACE TEMPERATURE 
MEASUREMENTS FOR THE REMOTE 
SENSING OF SURFACE SOIL WATER STATUS, 
Agricultural Research Service, Phoenix, Ariz. 
Water Conservation Lab. 

For primary bibliographic entry see Field 2G. 
W76-00305 


SIMPLE METHOD FOR MEASURING RELA- 
TIVE HUMIDITY, WATER AND AIR TEM- 
PERATURES WITHIN A FEW MILLIMETERS 
OF WIND-GENERATED WATER WAVES, 
Naval Research Lab., Washington, D.C. 

A.H. Schooley. 

Journal of Physical Oceanography, Vol 5, No 3, p 
519-522, 1975. 6 fig, 8 ref. 


Descriptors: *Humidity, *Waves(Water), Water 
temperature, Air temperature, Winds, Laboratory 
tests, Evaporation, Turbulent boundary layers, 
Thin films, Diffusion. 

Identifiers: *Thermister, *Relative humidity, Wet 
bulb temperature, Dry bulb temperatures, Turbu- 
lent diffusion, Laminar layer, Molecular 
sublayers, 16 mm cine film, Water-wind tunnel. 


A very short time-constant thermister, mounted 
on a streamlined strut, was placed to measure al- 
ternately the water and air temperatures during the 
passage of wind-driven water waves in the labora- 
tory. The results were preserved by using a high- 
speed recorder. A thin film of water was found to 
cling to the thermister upon emerging from a wave 
and its evaporation recorded the wet-buld tem- 
perature, followed immediately by the dry-bulb 
temperature when evaporation was complete. 
Thus, the relative humidity within a few millime- 
ters of the wavy water surface was determined. 
Under the set of conditions used, it was found that 
molecular diffusion is important in the first few 
millimeters from the actual water surface before 
the transition to turbulent diffusion predominates. 
(Roberts-ISWS) 

W76-00310 


SPECTROSCOPIC INSTRUMENTS, SATEL- 
LITES AND COMPUTERS: NEW DIRECTIONS 
FOR MONITORING THE ENVIRONMENT, 
Denver Research Inst., Colo. 

C. F. Heins, F. D. Johnson, and E. C. Mangold. 
Environmental Science and Technology, Vol 9, 
No 8, p 720-725, August 1975. 3 fig, 1 tab, 5 ref. 


Descriptors: *Pollutant identification, 
*Instrumentation, *Data processing, 
*Environment, Environmental engineering, Spec- 
troscopy, Satellites(Artificial), Remote sensing, 
Infrared radiation, Computers, Data storage and 
retrieval, Data transmission, Water quality, Air 
pollution, Surface waters, Equipment. 

Identifiers: *LANDSAT, ERTS-1. 


At all levels of government there is an un- 
precedented demand for comprehensive, accu- 
rate, and timely information on the environment. 
As a result, new and greatly improved ways of ob- 
taining environmental data are being developed to 
meet the demand. This article examines four 
developments that are transforming the entire field 
of environmental measurement: (1) spectroscopy, 
(2) satellite transmission of environmental data, (3) 
remote sensing, and (4) computerized data 
processing. A few examples for each development 
were described. (Sims-ISWS) 

W76-00315 


A NEW MEASURE OF BIOTIC SIMILARITY 
BETWEEN SAMPLES AND ITS APPLICATIONS 
WITH A CLUSTER ANALYSIS PROGRAM, 
Edgewood Arsenal, Aberdeen Proving Ground, 
Md. Biomedical Labs. 

C. F. A. Pinkham, and J. G. Pearson. 

Available from the National Technical Informa- 
tion Service, Springfield, Va 22161 as AD-A001 
466, $3.25 in paper copy, $2.25 in microfiche. Oc- 
tober 1974, 23 p, 13 ref, 2 fig, 3 tab. 


Descriptors: *Analytical techniques, *Statistical 
methods, *Biological communities, Water pollu- 
tion control, Surveys, Computer models, Specia- 
tion, Monitoring, Bioindicators, *Pollutant 
identification. 

Identifiers: *Cluster analysis, *Biotic similarity, 
*Species composition. 


A new measure of biotic similarity is proposed and 
its use in a matrix analysis program outlined. It is 
shown by comparisons and examples that this 
index is more versatile than all previous indices 
and should be the measure of choice when examin- 
ing two or more samples in which species com- 
position is an important consideration. (Katz) 
W76-00325 


INSTRUMENTATION FOR MONITORING 
WATER QUALITY, 
Water Pollution Research Lab., Stevenage 


(England). 
For primary bibliographic entry see Field 5A. 
W76-00360 


MONITORING THE ENVIRONMENT, 
Denver Research Inst., Colo. 

For primary bibliographic entry see Field 5A. 
W76-00361 


DESIGN AND FABRICATION OF A _ BORE- 
HOLE LOGGING DEVICE FOR USE IN 
GROUND WATER OPERATIONS, 

Indian Inst. of Tech., Kanpur. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 4B. 
W76-00397 


SOME HYDROGEOPHYSICAL PROPERTIES 
OF THE BUNTER’ SANDSTONE OF 
NORTHWEST ENSLAND, 

Birmingham Univ. (England). 

For primary bibliographic entry see Field 2F. 
W76-00413 


A SIMPLE METHOD FOR DIRECT MEASURE- 
MENT OF EVAPORATION OF SOILS, (IN GER- 
MAN), 

Technische Universitaet, Hanover (West Ger- 
many). Institut fuer Bodenkunde. 
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For primary bibliographic entry see Field 2D. 
W76-00448 


THE FIRST HYDROLOGICAL APPLICATION © 
OF A SPACE PHOTOGRAPH, TAMIL NADU, | 


INDIA, 1967, 

Research Council of Alberta, Edmonton. 

G. Ozoray. 

In: International Symposium on Development of 
Groundwater, November 26-29, 1973, Madras, 
India, Vol 1, p Ia9-Ia11, 7 ref. 


Descriptors: *Remote sensing, *Topography, 
*Caliche, *Deltas, *Mapping, Color, Vegetation 
effects, *Aerial photography, Groundwater. 


Identifiers: Gemini 11, Cauvery delta, Vellar | 


River, *India, Morphotectonic analysis, Ground- 
water exploration. 


A color space photography taken by Astronaut 
Richard Gordon from an altitude of 850 km on 
September 14, 1966, during flight of Gemini 11 was 
used to delineate the Cauvery Delta of the Vellar 
River as a hydrogeological unit. The southem 
border was drawn accurately from color contrasts, 
The distinction of the laterite-capped areas from 
the hydrogeologically different alluvial ones was 
based on the purplish-red hue of the laterite on the 
picture. Morphotectonic lineaments were also ob- 


served on the space-photograph. The globally | 


widespread, meridional-longitudinal rectangular 
system and a southwest-northeast trend was 
recognized. (Bradbeer-NWWA) 

W76-00486 


7C. Evaluation, Processing and 
Publication 


HOW TO USE THE COMPUTER TO GET 
BETTER CEMENT JOBS, 

For primary bibliographic entry see Field 8F. 
W76-00036 ‘ 


SMALL-STREAM FLOOP INVESTIGATIONS 
IN MINNESOTA, OCTOBER 1958 TO SEP. 
TEMBER 1973, 

Geological Survey, St. Paul, Minn. 

L. C. Guetzkow, and K. T. Gunard. 

Open-file report, May 1975. 161 p, 8 fig, 1 tab. 


Descriptors: *Flood data, 
*Minnesota, *Hydrologic data, Flood peak, Peak 
discharge, Gaging stations, Rain gages, Rainfall 
runoff relationships, Streamflow, Flow rates, 
Basic data collections. 

Identifiers: *Small streams(Minn). 


A small-stream flood-investigation program for 
Minnesota was initiated in August 1958. This pro- 
gram was designed to provide flood data on 
streams having drainage areas generally less than 
50 square miles, placing particular emphasis on 
those less than 10 square miles. Present effort is 
oriented toward the collection of hydrologic data 
that will form the basis for defining flood-frequen- 
cy characteristics and provide information for 


detailed hydrologic studies. Gages were installed © 


at 159 selected sites over a period of 8 years (1958- 
65). Data collection has been discontinued at 35 
sites because of unstable control conditions or 
highway relocations. Plans are to maintain the ex- 


isting network of 124 stations until sufficient data | 


are obtained to define regionalized flood-frequen- 
cy characteristics. Each station is equipped witha 
crest-stage gage, which records the peak stage. 
Discharge measurements are made throughout the 
range in stage to establish a peak-discharge rela- 
tion. To supplement the record of instantaneous 
peak discharges, 11 stations ,have also been 
equipped with recording gages, from which 
discharge hydrographs can be derived to show the 
total volume of runoff during floods. Most stations 
equipped with continuous recorders have had au- 
tomatic tipping-bucket rain gages installed to ob- 


*Small watersheds, 
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Descriptors: 


tain simultaneous records of water stage and 
recipitation. (W oodardiU SGS) 
76-00085 


WATER-QUALITY RECORDS FOR SELECTED 
RESERVOIRS IN TEXAS, 1972-73 WATER 
YEARS, ? 

Geological Survey, Austin, Tex. 

J. Rawson, and H. J. Davidson. 

Texas Water Development Board Report 194, Au- 
gust 1975. 135 p, 10 fig, 46 tab, 14 ref. 


Descriptors: *Water quality, *Reservoirs, *Texas, 
‘Chemical analysis, *Basic data collections, 
Maps, Sampling, Sites, Water chemistry, Inor- 
ganic compounds, Biological properties, Physical 
properties. 


Periodically since October 1961, the U. S. Geologi- 
cal Survey, in cooperation with State, Federal, 
and local agencies, has made comprehensive 
water-quality surveys of selected reservoirs. in 
Texas. During the 1970 water year, the program 
was expanded to include periodic sampling of 
many other reservoirs in the State where water- 
quality surveys were not being made. Water-quali- 
ty data collected before October 1971 have been 
published previously. This report contains the 
results of water-quality surveys of nine reservoirs 
and chemical analyses of samples collected 
periodically from 54 reservoirs from Oct. 1971 
through Sept. 1973. Maps show the locations of 
water-quality collection sites. (Woodard-USGS) 
W76-00086 


GEOLOGIC MAP SHOWING SPRINGS RICH IN 
CARBON DIOXIDE OR CHLORIDE IN 
CALIFORNIA, 

Geological Survey, Menol Park, Calif. 

I. Barnes, W. P. Irwin, and H. A. Gibson. 

Open-file map, 1975. 1 sheet, 12 ref. 


Descriptors: *Water quality, *Springs, 
‘California, *Carbon dioxide, *Chloride, *Maps, 
Sites, Chemical analysis, Hydrogeology, Geologic 
mapping, Geologic units, Water chemistry. 


This map shows carbon dioxide-and chloride-rich 
springs in all geologic provinces in California. The 
carbon-dioxide-rich springs issue mainly from 
Franciscan terrane; they aiso are rich in boron and 
are of the metamorphic type. Based cn isotopic 
data, either the carbon dioxide or the water, or 
both, may be of metamorphic origin. Because of 
high magnesium values, the water of many of the 
carbon-dioxide-rich springs is thought to have 
passed through serpentinite. The chloride-rich 
waters are most common in rocks of the Great 
Valley sequence. Nearly all are more dilute than 
present-day sea water. The similarity in isotopic 
compositions of the metamorphic carbon-dioxide- 
tich water and the chloride-rich water may in- 
dicate a similar extent of water-rock interaction. 
(Woodard-USGS) 

W76-00092 


WATER RESOURCES OF GOVE, LOGAN, AND 
WALLACE COUNTIES, WEST-CENTRAL KAN- 


S, 


j Geological Survey, Lawrence, Kans. 


T.J.McClain, E. D. Jenkins, K. M. Keene, and M. 
E. Pabst. 

For sale by USGS, Denver, Colo 80225 and 
Reston, Va 22092 price $1.50 per set. Hydrologic 
insestigations Atlas HA-521, 1975. 2 sheets, 19 
ref. 


*Hydrologic data, *Groundwater 
resources, *Streamflow, *Water quality, *Kansas, 


_ Water yield, Aquifer characteristics, Groundwater 
' movement, Water-level fluctuations, Chemical 


analysis, Water utilization, Water resources 


_ development. 


Identifiers: Wallace County(Kan), Logan Coun- 


- (Kan), Gove County(Kan). 


RESOURCES DATA—Field 7 


Evaluation, Processing and Publication—Group 7C 


This 2-sheet atlas presents information on the 
geology and water resources of a three- county 
area in west-central Kansas. The report is intended 
primarily as a guide to the availability of ground- 
water, which is the main source of supply for 
domestic, stock, industrial, irrigation, and mu- 
nicipal uses. During the 13-year period 1958-71, 
water levels generally declined 5 feet or less in 
Gove, Logan, and northern Wallace Counties but 
declined more than 30 feet in sourthern Wallace 
County. Hydrographs for observation wells show 
the effect of groundwater development on water 
levels. The Ogallala aquifer (The principal water- 
bearing unit) has a saturated thickness of as much 
as 300 feet, and commonly yields 500 to 1,500 gpm 
of water to wells. The average annual streamflow 
of the Smoky Hill River (The principal stream) at 
the east boundary of Gove County is estimated to 
be 50,000 acre-feet. Water from the alluvium and 
terrace deposits is very hard and of the calcium 
sulfate type, water from the Ogallala Formation is 
generally hard and of the calcium bicarbonate 
type, and water from the Dakota Formation is soft 
and of the sodium bicarbonate type. (Woodard- 
USGS 

W76-00093 


WATER RESOURCES OF WISCONSIN-UPPER 
WISCONSIN RIVER BASIN, 

Geological Survey, Madison, Wis. 

E. L. Oakes, and R. D. Cotter. 

For sale by USGS, Reston Va 22092 Price $2.25 
per set. Hydrologic Investigations Atlas HA-536, 
1975. 3 sheets, !6 ref. 


Descriptors: *Hydrologic data, *Water resources 
development, *Maps, *Wisconsin, River basins, 
Surface waters, Groundwater resources, Water 
quality, Hydrology, Hydrologic budget, Precipita- 
tion(Atmospheric), Surface-groundwater relation- 
ships, Hydrogeology, Groundwater movement, 
Streamflow, Water yield, Aquifer characteristics, 
Water utilization, Water supply. 

Identifiers: * Upper Wisconsin River basin. 


This 3-sheet atlas describes the physical environ- 
ment, availability, distribution, movement, quali- 
ty, and use of water in the upper Wisconsin River 
basin as an aid in planning and water management. 
General information is presented from data ob- 
tained from Federal, State, and local agencies. 
New field data were collected in areas where in- 
formation was lacking. The upper Wisconsin River 
basin is the headwaters of the Wisconsin River 
drainage and includes about 2,730 square miles in 
northern Wisconsin (Upstream from the gage on 
the Wisconsin River at Merrill). An additional 50 
square miles of the basin lies in Michigan and is 
not covered by this report. The report area in- 
cludes parts of Forest, Langlade, Lincoln, 
Marathon, Oneida, Price, Taylor, and Vilas Coun- 
ties. The average annual budget for a 30-year 
period (Calendar years 1931-60) indicates that, of 
the 31.3 inches of precipitation on the basin, 12.4 
inches left as streamflow. This flow was 
equivalent to 2,546 cfs, or 1,646 mgd. The largest 
quantity of water that left the basin was 18.9 
inches of evapotranspiration. Single-year budgets 
are shown for the dry (1948) and wet (1951) years. 
(Woodard-USGS) 

W76-00094 


INDEX TO U. S. GEOLOGICAL SURVEY COM- 
PUTER FILES CONTAINING DAILY VALUES 
FOR WATER PARAMETERS TO SEPTEMBER 
30, 1971, NORTHEASTERN REGION, 
Geological Survey, Reston, Va. 

C.R. Showen, and N. G. Stuthmann. 

Available from National Technical Information 
Service Springfield, Va 22161 as PB-222 423, 
$10.00 printed copy; $2.25 microfiche. Water- 
Resources Investigations 25-73, June 1973. 354 p, 7 
fig, 2 tab. 


Descriptors: ‘*Data storage and_ retrieval, 
*Hydrologic data, *Surface waters, *Northeast U. 


S., Streamflow, Water quality, Water tempera- 
ture, Basic data collections, Chemical analysis, 
Sites, Computer programs, Data transmission. 
Identifiers: *Hydrologic data storage index. 


This report contains lists of stations in the 
Northeast Region of the United States where the 
U. S. Geological Survey collects water data either 
on a continuous basis or at least on a daily basis. 
The files contain daily values for streamflow, 
reservoir levels or contents, water temperatures, 
specific conductance, sediment discharge plus 
data for several other quality parameters that are 
measured by means of monitoring equipment or 
result from analyses of samples collected on a 
daily basis. The stations are listed according to sta- 
tion number within each State. Also included are 
the available retrieval options, the machine-reada- 
ble output options, user charges, and how to ob- 
tain the data. (Woodard-USGS) 

W76-00097 


GROUND-WATER LEVELS IN THE UNITED 
STATES, 1968-72: NORTHEASTERN STATES. 
Geological Survey, Reston Va. 

Supt. of Documents, GPO, Wash. D. C. 20402 for 
$1.75 Water-Supply Paper 2140, 1974. 207 p, 14 fig. 


Descriptors: *Basic data collections, 
*Groundwater, *Water levels, *Water wells, 
*Northeast U. S., Connecticut, Delaware, Indi- 
ana, Maine, Massachusetts, Michigan, New 
Hampshire, New Jersey, New York, Ohio, 
Pennsylvania, Rhode Island, Vermont, Well data, 
Observation wells. 


Water-level measurements conducted by the U. S. 
Geological Survey (1968-72) from wells in 13 
northeastern states are given in feet with reference 
to either mean sea level or land-surface datum. 
Mean sea level is the datum plane on which the na- 
tional network of precise levels is based; land-sur- 
face datum is a datum plane that is approximately 
at land surface at each well. If known, the altitude 
of the land-surface datum above mean sea level is 
given in the well description. The heigth of the 
measuring point above or below land-surface 
datum is given in each well description. Water 
levels in wells equipped with recording gages are 
reported for every fifth day and the end of each 
month. Each well is identified by means of (1) a 
local number that is provided for continuity with 
older reports and for other use as dictated by local 
needs, and (2) a code number serves not only to 
identify the well but also to locate it as a point on a 
map. (Woodard-U SGS) 

W76-00098 


QUALITY OF SURFACE WATERS OF THE 
UNITED STATES, 1969: PAKTS 9 AND 10. 
COLORADO RIVER BASIN AND THE GREAT 
BASIN. 

Geological Survey, Reston, Va. 

Supt. of Documents, GPO, Wash. D.C. 20402, for 
Price $2.65. Water-Supply Paper 2148, 1974. 348 p, 
1 fig, 40 ref. 


Descriptors: *Basin data collections, *Water 
quality, *Surface waters, *Colorado River basin, 
*Great Basin, California, Idaho, New Mexico, 
Utah, Wyoming, Streamflow, Sediment transport, 
Particle size, Chemical analysis, Inorganic com- 
pounds, Biological properties, Sampling, Sites. 


During the water year ending September 30, 1969, 
the Geological Survey maintained 125 stations on 
76 streams in the Colorado River Basin and the 
Great Basin for the study of chemical and physical 
characteristics of surface water. Samples were 
collected daily and monthly at 114 of these loca- 
tions for chemical-quality studies. Samples also 
were collected less frequently at many other 
points. Water temperatures were measured con- 
tinuously at 8 and daily at 51 stations. Daily water 
temperatures were measured at most of the sta- 
tions at the time samples were collected for chemi- 
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cal quality or sediment content. So far as practica- 
ble, the water temperatures were taken at about 
the same time each day. Quantities of suspended 
sediment are reported for 43 stations during the 
year ending September 30, 1969. Sediment sam- 
ples were collected one or more times daily at 
most stations, depending on the rate of flow and 
changes in stage of the stream. Particle-size dis- 
tributions of sediments were determined at 25 sta- 
tions. The stream discharge for a composite sam- 
ple is usually the average of daily mean discharges 
for the composite period. The discharge reported 
in the tables of single analyses are either daily 
mean discharges or discharges obtained at the time 
samples were collected and computed from a 
stage-discharge relation or from a discharge mea- 
surement. (Woodard-USGS) 

W76-00099 


SURFACE WATER SUPPLY OF THE UNITED 
STATES, 1966-70: PART 2. SOUTH ATLANTIC 
SLOPE AND EASTERN GULF OF MEXICO 
BASINS--VOLUME 2. BASINS FROM 
OGEECHEE RIVER TO CARRABELLE RIVER. 
Geological Survey, Reston, Va. 

Supt. of Documents, GPO, Wash, D.C. 20402, 
price $6.35. Water-Supply Paper 2105, 1975. 797 p, 
1 fig. 


Descriptors: *Basic data collections, *Surface 
waters, *Streamflow, *Flow rates, *Southeast U. 
S., River basins, Florida, Georgia, Atlantic Ocean, 
Gulf of Mexico, Runoff, Discharge(Water), Gag- 
ing stations, Flow measurement, Average flow, 
Hydrologic data, Water levels, Lakes, Reservoirs. 
Identifiers: Maximum discharges, Minimum 
discharges. 


This report is one of a series of 37 reports present- 
ing records of stage and discharge of streams, and 
of stage and contents of lakes and reservoirs in the 
United States during the 1966-70 water years; it 
contains the records for gaging stations and par- 
tial-record stations in the South Atlantic Slope and 
eastern Gulf of Mexico basins, Ogeechee River to 
Carrabelle River. This is one of the second series 
of water-supply papers to be published on a 5-year 
basis. The first series covered the 5-year period 
October 1, 1960, to September 30, 1965. The daily 
table for stream-gaging stations gives the mean 
discharge for each day and is followed by monthly 
and yearly summaries of total, average, maximum, 
and minimum discharges. (Woodard-USGS) 
W76-00100 


SURFACE WATER SUPPLY OF THE UNITED 
STATES, 1966-70: PART 12. PACIFIC SLOPE 
BASINS IN WASHINGTON--VOLUME 2. UPPER 
COLUMBIA RIVER BASIN. 

Geological Survey, Reston, Va. 

Available from Supt of Documents, GPO, Wash 
DC 20402, price $5.50. Water-Supply Paper 2133, 
1975. 674 p, | fig. 


Descriptors: *Basic data collections, *Surface 
waters, *Streamflow, *Columbia River, River 
basins, Pacific Ocean, Idaho, Montana, Washing- 
ton, Gaging stations, Discharge(Water), Flow 
measurement, Flow rates, Average flow, Water 
levels, Lakes, Reservoirs, Hydrologic data. 
Identifiers: *Upper Columbia River 
*Pacific slope basins(Wash). 


basin, 


This report is one of a series of 37 reports present- 
ing records of stage and discharge of streams, and 
of stage and contents of lakes and reservoirs in the 
United States during the 1966-70 water years; it 
contains the records for gaging stations and par- 
tial-record stations in the Pacific slope basins in 
Washington, Upper Columbia River basin. This re- 
port is one of the second series of water-supply 
papers to be published on a 5-year basis. The first 
series covered the 5-year period October 1, 1960, 
to September 30, 1965. The daily table for stream- 
gaging stations gives the mean discharge for each 
day and is followed by monthly and yearly summa- 


ries of total, average, maximum, and minimum 
discharges. (Woodard-USGS) 
W76-00101 


EQUILIBRIA IN AQUEOUS SOLUTIONS OF 
CHLORINATED ISOCYANURATE, 

Lawrence Experiment Station, Mass. 

For primary bibliographic entry see Field 5F. 
W76-00116 


STRATEGIES FOR WATER QUALITY MONI- 
TORING, 

North Carolina Univ., Chapel Hill. Dept. of En- 
vironmental Sciences and Engineering. 

For primary bibliographic entry see Field 5A. 
W76-00178 


STATE OF ARIZONA WELL LOCATION MAP 
A-1, HOLBROOK AREA, PORTIONS OF 
APACHE, COCONINO, GILA, AND NAVAJO 
COUNTIES. 

Arizona Oil and Gas Conservation Commission, 
8686 N. Central Ave., Phoenix, June 1975. 2 tab. 


Descriptors: *Maps, *Well data, *Wells, 
*Stratigraphy, Water wells, Drill holes, Oil wells, 
Test wells, Natural gas, Exploration, Helium, 
Stratigraphy, Geologic time, Hydrologic data, 
Arizona. 

Identifiers: Well location maps. 


The map shows the correct or near-correct loca- 
tion of the numerous wells drilled in the gross 
Hollbrook area in search of oil, natural gas, and 
helium; stratigraphic, potash, halite, and structural 
and hydrological information; and selected water 
wells. A table gives the well name and location 
along with the geologic age of the rock at the total 
depth. Records of these wells are on file in the of- 
fice of the Arizona Oil and Gas Conservation 
Commission. Much of the information pertaining 
to wells drilled for oil, natural gas, and helium was 
abstracted from Arizona Well Information, 
Arizona Bureau of Mines Bulletin 185, 1972. Most 
of the data listed for wells drilled since June 1973 
were abstracted from The Commission’s publica- 
tions, Arizona Well Information, Supplement 1, 
Report of Investigation Number 5, 1973, and Ex- 
planatory Text and Well-Data Tabulation accom- 
panying Well Location Map Nine, 1975. (Robinett- 
Arizona) 

W76-00187 


WELL LOCATION MAP NINE, COLORADO 
PLATEAU PROVINCE, ARIZONA: APACHE, 
COCONINO, NAVAJO AND PORTIONS OF AD- 
JACENT COUNTIES. 

Arizona Oil and Gas Conservation Commission 
8686 N Central Ave., Phoenix, Arizona, 1975. 45 
p, 4 fig, 2 tab, 26 ref. 


Descriptors: *Maps, *Well data, *Water wells, 
*Stratigraphy, Wells, Drill holes, Oil wells, Test 
wells, Natural gas, Exploration, Helium, Geologic 
time, Hydrologic data, Arizona. 
Identifiers: Well location maps. 


This map and the companion text present graphic 
and tabulated data designed to inform and assist 
those who are interested in the search for addi- 
tional accumulation of hydrocarbons and con- 
stitutes the base fo. current and future subsurface 
geologic investigations by the Arizona Oil and Gas 
Conservation Commission. Tables give the well 
type, location, operator, number, lease, elevation, 
comenrtes. date, status, total depth, and strati- 
graphic unit at total depth. A total of 282 water 
wells are shown on the map. (Robinett-Arizona) 
W76-00197 





SUMMARY OF SNOW SURVEY MEASURE- 
MENTS FOR MONTANA, 1922-1974, 
Soil Conservation Service, Bozeman, Mont. 


P. E. Farnes, and B. A. Shafer. 
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1975. 220 p. 
Descriptors: *Snow surveys, *Snow cover, | 
*Montana, Snowpacks, Snow management, 


Snow, Surveys, *Measurement, Water equivalent, 
*Data collections, Climatic data, Hydrologic data, 
Sampling, On-site data collections, Precipita. 
tion(Atmospheric), Meteorological data. i 





All snow survey measurements made in Montana | 
since snow surveys were started in 1922 were sum. | 
marized. Monthly measurements of snow depth | 
were tabulated along with water equivalent. Some | 
stations have additional mid-month measurements | 
reported. Indexes and cross references were pro- | 
vided. A few snow courses immediately adjacent 
to Montana in Alberta, Saskatchewan, Idaho, and 
Wyoming were also reported. (Sims-ISWS) 
W76-00291 I 
SPECTROSCOPIC INSTRUMENTS, SATEL 
LITES AND COMPUTERS: NEW DIRECTIONS | 
FOR MONITORING THE ENVIRONMENT, t 
Denver Research Inst., Colo. 

For primary bibliographic entry see Field 7B. 


W76-00315 ; 


; 
THE FIRST HYDROLOGICAL APPLICATION | 
OF A SPACE PHOTOGRAPH, TAMIL NADU, | 
INDIA, 1967, k 
Research Council of Alberta, Edmonton. t 
For primary bibliographic entry see Field 7B. i 
W76-00486 i 

f 


8. ENGINEERING WORKS 


8A. Structures 
f 

t 
WATER RESOURCES DEVELOPMENT BY) 
THE U. S. ARMY CORPS OF ENGINEERS IN 
NEVADA: 1975. I 
For primary bibliographic entry see Field 5G. 
W76-00184 


WATER RESOURCES DEVELOPMENT BY 
THE U. S. ARMY CORPS OF ENGINEERS IN’ 
ARIZONA: 1975. 

For primary bibliographic entry see Field 5G. 
W76-00185 


WATER RESOURCES DEVELOPMENT BY 
THE U. S. ARMY CORPS OF ENGINEERS IX 
UTAH: 1975. 

For primary bibliographic entry see Field 5G. 
W76-00186 


DOWN-THE-HOLE HAMMER DRILLING, 
R. McCallum. 


Journal of the Groundwater Association of South| 


and Southwest Africa, Vol 1, No 1, p 5-9, October, 


1974. i 


Descriptors: *Well drilling, *Drilling equipaitl 


Penetration, Construction equipment, Drilling. 
Identifiers: *Downhole hammer _ drilling 
*Compressed air, Hard formations, Tungsten cat 
bide bits. 


Rotary drilling equipment using compressed air a) 


the drilling medium, rather than a fluid, represents 
a recent development within the water well indus 
try, and although conventional tricone bits at 
sometimes used in air rotary drilling, the mos 


common tool used in consolidated, hard or abre) 


sive formations is the down-the-hole hammer. Thi 
combines the percussive action of cable tod 


drilling with the rotary action of rotary drilling) 


Faster penetration and a straighter hole are at 


vantages of this hammer. The bits feature tungstet| 
carbide inserts placed to produce straight, ful) 
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grade holes with maximum cutting efficiency and 
they can be repeatedly resharpened in the field. 
The method of operations is discussed. The 
number of bits, recommended rotation speeds, 
lubrication, and formulas for computing air supply 
to the hammer are mentioned. (Bradbeer-NWWA) 
W76-00279 


PLANNING AND CONSTRUCTION OF SEWER 
AND DRAINAGE SYSTEMS (PLANNING UND 
BAU VON KANALISATIONS--UND ENTWAES- 
SERUNGSANLAGEN), 

gor primary bibliographic entry see Field 5D. 
W76-00367 


8B. Hydraulics 


BAYOCEAN SPIT, OREGON: HISTORY OF 
DEVELOPMENT AND EROSIONAL DESTRUC- 
TION, 

Western Washington State Coll., 
Dept. of Geography. 

For primary bibliographic entry see Field 2L. 
W76-00004 


Bellingham. 


STILLING BASIN DESIGN FOR LOW FROUDE 
NUMBER, 

Illinois State Water Survey, Urbana. 

N.G. Bhowmik. 

Journal of the Hydraulics Division, Proceedings of 
American Society of Civil Engineers, Vol 101, No 
HY7, Paper 11448, p 901-915, July 1975. 11 fig, 20 
ref, 2 append. 


Descriptors: *Froude number, *Outlet works, 
*Hydraulic jump, *Settling basins, Laboratory 
tests, Design data, Spillways, Turbulence, Energy 
loss, Hydraulics, Momentum equation, Baffles, 
Depth, Tailwater. 

Identifiers: End sills, Forced hydraulic jump. 


Laboratory tests were conducted to investigate the 
possibilities of increasing the energy loss and shor- 
tening the required stilling basin length for the 
Froude number range of 2.5 - 4.5. Data were col- 
lected for both the ordinary hydraulic jump and 
the forced hydraulic jump. Jumps were forced to 
form by the addition of appurtenances, such as 
baffle blocks and an end sill. A set of appur- 
tenances and geometrical arrangements were 
found which performed satisfactorily. Comparison 
of the test data for the forced hydraulic jump with 
the data from an ordinary hydraulic jump for the 
same Froude number showed that the energy loss 
was increased, the required downstream depth of 
water was about 5% less than the sequent depth, 
and the jump was formed in a much shorter basin. 
(Adams-ISWS) 

W76-00013 


POINT SOURCE DISPERSION IN TURBULENT 


OPEN CHANNELS, 

Bogazici Univ., Istanbul (Turkey), Dept. of 
Mathematics. 

K.M. Atesmen. 


Journal of the Hydraulics Division, Proceedings of 
American Society of Civil Engineers, Vol 101, No 
HY7, Paper 11413, p 789-799, July 1975. 12 fig, 7 
ref, 2 append. 


Descriptors: *Open channel flow, *Dispersion, 
‘Numerical analysis, *Fluid mechanics, Hydrau- 


lics, Turbulent flow, Distribution, Velocity, 
Mathematics, Analysis, Variability. 

Identifiers: *Point sources, Concentration, 
Skewness. 


The effect of the initial distribution of dispersant 
was investigated by obtaining solutions for dif- 
ferent initial instantaneous point and plane source 
distributions. The governing equations were con- 
verted to a tractable system of moment equations 
which was solved by a numerical method for the 


zeroth, first, second, third, and fourth moments of 
the longitudinal concentration distribution. The in- 
itial instantaneous point source was located at 0, 
0.25, 0.50, 0.75, and 1.0 fractions of the flow depth. 
During the initial period of dispersion, the convec- 
tive transport produced a considerable deviation 
of the moments of the dispersing cloud from the 
Gaussian long dispersion time conditions. The lon- 
gitudinal dispersion in a turbulent open-channel 
flow was found to be strongly dependent on the 
vertical location of an instantaneous point source. 
(Adams-ISWS) 

W76-00014 


ANALYSIS OF FLOW THROUGH VEGETA- 
TION, 

Florida Univ., Gainesville. Dept. of Civil and 
Coastal Engineering. 

For primary bibliographic entry see Field 4A. 
W76-00015 : 


HYDRAULIC MODEL STUDY OF A SETTLING 
BASIN, 

Illinois State Water Works Association, Vol 67, 
No 7, p 367-372, July 1975. 7 fig, 2 tab, 2 ref. 

H. W. Humphreys. 

Journal American Water Works Association, Vol 
67, No 7, p 367-372, July 1975. 7 fig, 2 tab, 2 ref. 


Descriptors: *Hydraulic models, *Settling basins, 
*Laboratory tests, Water treatment, Model stu- 
dies, Hydraulics, Tracers, Analytical techinques, 
Velocity, Instrumentation, Currents(Water), Cur- 
rent meters, Flow measurement, Distribution pat- 
terns, Spatial distribution, Temporal distribution, 
Prototype tests, Illinois. 

Identifiers: Lithium. 


Laboratory studies were performed on a scale 
model of a settling basin in the Central Water Fil- 
tration Plant, Chicago, Illinois. Study objective 
was improvement of flow conditions in prototype 
settling basins in order to improve quality of set- 
tled water applied to filters. The 1-to-24 scale 
model included the raw water supply channel, 
mixing basin with four end around mixing chan- 
nels including paddle flocculators, upper and 
lower settling basins, and settled water collector. 
Model performance was evaluated by making slug 
tracer studies using lithium as tracer, measuring 
velocity distributions in upper settling basin, and 
taking time-lapse color photographs of dye ad- 
vance in upper settling basin. Results showed 
model hydraulic performance was improved con- 
siderably after modifying with turning vanes in the 
180 degree turn between the last two mixing chan- 
nels. This modification reduced the range of peak 
tracer concentration at the five outlet valves in 
lower settling basin; however, tracer distributions 
at model outlet were not sensitive to modification. 
Upper settling basin velocity distributions im- 
proved significantly. Modification was recom- 
mended for installation in prototype. (ISWS) 
W76-00022 


FRACTURING IN THE ZONE AROUND A 
BLASTHOLE, WHITEPINE, MINNESOTA, 
Bureau of Mines, Minneapolis, Minn. Twin Cities 
Mining Research Center. 

D. E. Siskind, R. C. Steckley, and J. J. Olson. 
Report of Investigations 7753, 1973. 20 p, 9 fig, 2 
tab, 16 ref, append. 


Descriptors: *Rock mechanics, Cores, *Wells, 
*Mining, Construction, *Explosives, Permeabili- 
ty, Porous media, *Minnesota. 

Identifiers: Well stimulation, Blasting, Well reha- 
bilitation, Well fracturing, *Blastholes, In situ 
mining. 


The Burea of Mines has studied the fracturing and 
associated damage occurring in the vicinity of 
blastholes from five shots fired in the shale pillars 
in the White Pine copper mine, White Pine, Mich. 
Four types of explosives (AN-FO, commercial 
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extra dynamite, ammonia gelatin dynamite, and a 
low-density, low-velocity permissible) were used. 
Cores were taken from the blast region and ex- 
amined by ultrasonic and petrographic techniques. 
Pulse wave velocities were measured across the 
core diameters, and thin sections showing cracks 
and changes in lithology were examined in an at- 
tempt to establish zones of damage. Cores from 
the blast regions and areas near pillar free faces 
were found to have abnormally low pulse veloci- 
ties. Petrographic study of the thin sections 
showed that the negative velocity anomalies were 
caused by cracks in the cores. Crushing and exten- 
sive fracturing prevented meaningful measure- 
ments on core fragments from the immediate blast 
vicinities. Compositional changes and other rock 
nonuniformities, such as joints and preexisting 
fractures, tended to mask detailed damage dif- 
ferences among the four explosive; however, the 
two most energetic explosives (extra dynamite and 
ammonia gelatin dynamite) produced damage 
zones two to three times as large as the AN-FO 
and  low-velocity permissible explosives. 
(Campbell-NWW A) 

W76-00035 





CEDAR CREEK AT CEDARTOWN, GEORGIA-- 
FLOOD FLOW CHARACTERISTICS AT 
BRIDGE SITE OF GEORGIA AVENUE RELO- 
CATION (SUPPLEMENT TO OPEN-FILE RE- 
PORT 75-46), 

Geological Survey, Doraville, Ga. 

For primary bibliographic entry see Field 4A. 
W76-00084 


LOOP-RATING CURVES FOR VARIOUS UN- 
STEADY FLOWS, 

Geological Survey, Reston, Va. 

C. Lai. 

In: Hydraulic Engineering for Optimal Use of 
Water Resources (Program and Abstract Papers), 
Proc. of ASCE Hydraulics Div. 23rd Annual Spe- 
cialty Conference, August 6-8, 1975, Seattle, 
Wash: American Society of Civil Engineers Pub, 
Session SB, Paper No 1, 1975.1 p. 


Descriptors: *Mathematical models, *Unsteady 
flow, *Streams, *Estuaries, *Flow characteristics, 
Hydraulic design, Planning, Streamflow forecast- 
ing, Floods, Rainfall-runoff relationships, Tidal 
Streams, Rating curves. 

Identifiers: *Loop-rating curves. 


A basic mathematical model, which uses the 
method of characteristics to compute unsteady 
flows, has been modified to plot numerous ‘loop- 
rating’ (Stage-discharge) curves for a variety of 
unsteady flow simulations. The loop-rating curves 
for floods in upland rivers are similar to those 
from ordinary flood measurements, whereas, 
curves from tide- affected reaches are strikingly 
different, but they, in general, resemble mirror 
images of the flood loops. Among those curves 
generated within tide-affected reaches are a wide 
range of loop shapes, such as those exhibited near 
the mouth, in the zone of flow reversal, in the zone 
of unidirectional pulsating flow, and near the end 
of tidal influence. Another group of loops charac- 
terizes the flow in a waterway connecting two 
rivers, reservoirs, or seas. Another set of rating 
curves is obtained in a very long river reach in 
which the downstream part is tide-affected and the 
upstream part, though not tide-affected, receives 
flood flow. (Woodard-USGS) 

W76-00088 


STRESS DETERMINATION BY HYDRAULIC 
FRACTURING IN SUBSURFACE WASTE IN- 
JECTION, 

Geological Survey, Reston, Va. 

For primary bibliographic entry see Field SE. 
W76-00089 
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HYDRAULIC JUMP IN A ROUGH CHANNEL, 
Toronto Univ., (Ontario). Dept. of Mechanical En- 
gineering. 

H. J. Leutheusser, and E. J. Schiller. 

Water Power and Dam Construction, Vol 27, No 
5, p 186-191, May 1975. 10 fig, 11 ref. 


Descriptors: *Hydraulic jump, *Air entrainment, 
*Channel flow, *Open channel flow, 
*Roughness(Hydraulic), *Boundary layers, Tur- 
bulence, Froude number, Supercritical flow, 
Laboratory tests, Analytical techniques, Aeration, 
Mixing, Potential flow, Flow, Hydraulics Inflow, 
Sluice gates, Flumes. 

Identifiers: *Fully-developed flow, Quasi-poten- 
tial flow. 


A hydraulic jump with fully developed inflow (in 
which the boundary-layer thickness equals the 
depth of flow) is more turbulent and entrains more 
air than the classical jump with undeveloped or 
quasi-potential flow. Experiments were carried 
out downstream of a sluice gate in a horizontal, 
rectangular open channel flume to investigate the 
development of supercritical channel flow and the 
performance of hydraulic jumps with fully- 
developed inflow. Tests were run on four different 
roughness surfaces which covered the entire 
length and width of the channel. The experimental 
results indicated that non-dimensional conven- 
tional jump length decreases with an increase in 
relative roughness. It was shown that with an in- 
crease in relative roughness, there is: (1) a trend 
towards greater steepness of the upstream roller 
face, (2) an increase in sequent-depth ratio, and (3) 
an increased tendency for low Froude-number 
jumps to assume a_ wavy-surface profile. 
Roughness accelerates flow development and 
hence engenders the formation of hydraulic jumps 
which have very desirable properties as promoters 
of intense mixing and gas transfer. (Singh-ISWS) 
W76-00311 


MICHIGAN DEMONSTRATION 
CONTROL PROGRAM, 

Michigan Dept. of Natural Resources, Lansing. 
Water Development Services Div. 

W.D. Marks, and F. A. Clinton. 

Shore and Beach, Vol 42, No 2, p 11-17, October 
1974. 7 fig. 


EROSION 


Descriptors: *Beach erosion, *Waves(Water), 
*Erosion, ‘*Stabilization, *Shores, *Lakes, 
*Michigan, Lake Michigan, Lake Superior, 


Groins(Structures), Breakwaters, Cost analysis, 
Costs, Economics, *Erosion control, Shore pro- 
tection, Projects, *Great Lakes. 

Identifiers: *Rock revetments, Nami rings, Z- 
walls, Beach nourishment. 


Various shore protection methods utilized by the 
State of Michigan, Department of Natural 
Resources, were described. Wind-generated 
waves in three of the largest Great Lakes in and 
around Michigan caused substantial erosional 
damages to the shores of these lakes and signifi- 
cant property losses. The objective of these 
demonstration projects was to test and recom- 
mend an economically feasible shore protection 
method which would cost an individual property 
owner about $50 per front foot of shoreline. 
Eighteen projects were described, including types 
of construction, materials used, unit cost and the 
effectiveness of the protective measures. Methods 
used to protect shores were: rock revetments, 
timber groins, gabion groins, Dura Bags, break- 
water, Z-wall, Longard tube, asphalt mastic 
covered rock groin, sand filled nylon bags, beach 
nourishment, Nami Rings, and combinations of 
these methods. Filter cloth, rock filters, and sand 
filters were also used with these various methods. 
Cost varied from $21 to $72 per front foot of the 
shoreline. Evaluations of a few of the methods 
were not presented because they were constructed 
only 2 short time before publications. (Bhowmik- 


ISWS) 
W76-00313 


PLASTIC OUTFALL LAID EXTRA DEEP. 
For primary bibliographic entry see Field SE. 
W76-00343 


ANOTHER LOOK AT THE NRC FORMULA, 
California Univ., Davis. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 5D. 
W76-00368 


PHYSICAL AND SETTLING CHARAC- 
TERISTICS OF PARTICULATES IN STORM 
AND SANITARY WASTEWATERS, 

American Public Works Association, Chicago, JIl. 
For primary bibliographic entry see Field 5D. 
W76-00372 


THEORY AND APPLICATION OF THE SKIN 
EFFECT CONCEPT TO GROUND WATER 
WELLS, 

Maryland Univ., College Park. Dept. of Civil En- 
gineering. 

Y.M. Sternberg. 

In: International Symposium on Development of 
Ground Water Resources, November 26-29, 1973, 
Madras, India, Vol 2, p III 23-III 33, 1 tab, 10 ref, 
append. 


Descriptors: *Drawdown, *Water wells, 
*Hydraulics, Flow, *Groundwater movement, 
Yield equations, Productivity. 

Identifiers: *Skin effect, *Productive capacity, 
*Pressure build-up, Radial flow, Pressure distribu- 
tion. 


Field analysis have shown that a zone often exists 
in the vicinity of a well bore whose permeability is 
substantially lower than that of the rest of the for- 
mation. The increased head loss or pressure drop 
that results from the lower permeability is termed 
the skin effect. Though a method for determining 
the skin effect from recovery or pressure build-up 
data of the pumped well is applicable to oil wells, 
water wells normally exhibit a very rapid build-up 
or recovery curve once the well is shut off and the 
skin effect cannot be readily determined. Two un- 
steady state flow equations are formulated and 
solved for a well where the skin effect is present 
and are compared with good agreement. In the 
first, permeability near the well decreases with 
drawdown and time due to migration of fines, and 
incrustation. The two regions are uniform but dif- 
ferent. In the second model that equation for 
drawdown distribution due to a fully penetrating 
well in a confined aquifer is modified by the addi- 
tion of a head loss under steady state conditions. A 
table comparing the solutions of these two equa- 
tions is presented. (Bradbeer-NWWA) 

W76-00399 


PARTIALLY PENETRATING WELL IN A CON- 
FINED AQUIFER, 

Osmania Univ., Warangal (India). Regional En- 
gineering Coll. 

P. G. Sastry, and P. Prakasam. 

In: International Symposium on Development of 
Ground Water Resources, November 26-29, 1973, 
Madras, India, Vol 2, p III 33-III 42, 7 fig, 8 ref. 


Descriptors: *Water wells, * Aquifers, 
*Penetration, *Discharge(Water), Well spacing, 
*Groundwater movement, Wells, Aquifer proper- 
ties, Hydraulics, Water yield, Confined water, 
Base flow. 

Identifiers: *Partially penetrating wells. 


A critical review of the existing methods to 
analyze the flow toward a partially penetrating 
well in a confined aquifer is made. The method of 
electrical analogy is employed to analyze the flow 
towards a partially penetrating well in a coniined 
aquifer. The effect of penetration fraction on the 
discharge and additional drawdown is significant. 
The increase in penetration does not give rise to a 





proportional increase in yield. This is especially 
true beyond a penetration of half the aquifer 
thickness. The discharge ratio increases with in- 
crease in the ratio of radius of influence to well 
radius. The ratio of the aquifer thickness to the 
radius of influence is inversely related to the 
discharge ratio, though it is less significant than 
the previous parameters. The effect of partial 
penetration is less pronounced in wells of a larger 
radius. Finally, a drop in the discharge can be ob- 
served for the same penetration when the aquifer 
thickness is large compared to the well radius. The 
results of the tests conducted on this study are in 
support of Wen Hsiung Li’s and Muskat’s in- 
vestigations. (Bradbeer-NWWA) 

W76-00400 


STUDIES ON A WELL PENETRATING A TWO. 
AQUIFER SYSTEM, 

Indian Inst. of Tech. Madras. 

M. H. Abdul Khader, K. Elango, M. K. 
Veerankutty, and G. Satyanandam. 

In: International Symposium on Development of 
Ground Water Resources, November 26-29, 1973, 
Madras, India, Vol 2, p III-43-III-52, 5 fig, 1 tab, 4 
ref. 


Descriptors: *Aquifer systems, *Groundwater, 
*Discharge(Water), Continuous flow, Per- 
formance, Efficiencies, Evaluation, Resistance, 
Networks, Model studites. 

Identifiers: *Two-aquifer system, *Multi-aquifer 
systems. 


A theoretical formulation for the analysis of a 
well, penetrating a two-aquifer system with an un- 
confined aquifer at the top and a confined aquifer 
at the bottom is presented. The steady state per- 
formance characteristics of this system have been 
studied on a sand model, including the testing of 
each aquifer separately, and together at varying 
pump rates. An interference coefficient of 
discharge is defined and its values are determined 
from experimental data for different driving head 
conditions in the two aquifers. The values of the 
interference coefficient of discharge vary from 10 
to 25 percent. This indicates the significance of the 
interference effects in a two aquifer system. 
(Bradbeer-NWWA) 

W76-00401 


A MATHEMATICAL APPROACH TO SOME 
ASPECTS OF GROUND WATER FLOW IN 
HARD ROCK AREAS, 

Ground Water Inst., Poona (India). 

For primary bibliographic entry see Field 4B. 
W76-00402 


SEEPAGE IN WELL SYSTEMS NEAR A BARRI- 
ER BOUNDARY, 

Osmania Univ., Hyderabad (India). 

D. B. Rao, and 

In: International Symposium on Development of 
Ground Water Resources, November 26-29, i974, 
Madras, India, Vol 2, p III-53-III-65, 6 fig, 3 ref. 


Descriptors: *Drawdown, *Forecasing, Plaxning, 
*Well spacing, Mathematical models, Barriers, 
Hydraulics, Wells, *Seepage. 

Identifiers: Drawdown patterns, Well location, 
Coefficient of interference, Drawdown ration, 
*Barrier boundaries. 


Based on the principle of superpostion and the 
method of images a mathematical technique is 
developed to obtain the transient drawdown in the 
vicinity of well groups located near a barrier boun- 
dary. A straight line array of wells penetrating a 
phreatic aquifer is considered. Each well in the 
array is assumed to discharge at the same rate. 
Solutions are obtained using a digital computer to 
evaluate the exponential integral. In order to 
generalize the results, the concepts of drawdown 
ration, defined as the ration of drawdown to the 
saturated thickness of the aquifer, and the coeffi- 
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cient of interference and introduced. A parametric 
study shows the effect of different variables which 
include number of wells, well spacing, barrier 
distance, and pumping time. The usefulness of 
these tests in the design and analysis of well fields 
is demonstrated. (Bradbeer-NWWA) 

W76-00403 


HYDRAULICS OF SHALLOW WELLS IN HARD 
ROCKS, 

Kaunasskii Politekhnicheskii Institut (USSR). 

N.T. Zhdankus. 

In: International Symp on Develop t of 
Ground Water Resources, November 26-29, 1973, 
Madras, India, Vol 2, p III-105-III-114, 1 fig, 5 ref. 





Descriptors: *Shallow wells, *Hydraulics, 
*Aquifers, Hydrology, Confined water, Mathe- 
matical studies, Hydraulic conductivity, Dug well, 
Bore hole, Hydraulic radius, *Base flow, Equa- 
tions, Groundwater. 

Identifiers: *Radial flow, *Hard rock aquifers, 
Jacob’s Principle. 


One general equation is used to unify and compare 
steady, unsteady, confined and unconfined radial 
ground water flow equations. Its validity is in- 
creased by applying it to hard rock aquifers of 
variables conductivity through depth. The equa- 
tion is further employed in the development of 
methods to analyze hard rock bore and dug well 
pumping and recovery test data. The method for 
bore well data analysis is based on Jacob’s princi- 
ple substituting the drawdown with the drawdown 
function and taking into account water table drop 
at the well opening. Dug well pumping and 
recovery test data can be used for the determina- 
tion of aquifer conductivity as a function of 
ground water inflow. Ground water inflow varies 
during the test due to the significant storage 
capacity of the well. The specific yield is assumed 
for the calculations and the radius of iafluence is 
expressed as a function of time. The proposed 
equations are also applicable to hydraulic compu- 
tation of shallow water table wells in hard rocks. 
(Bradbeer-N W W A) 

W76-00404 


SKIMMING OF FRESH WATER AFLOAT 
UPON SALT WATER, 

Pant Univ. of Agriculture and Technology, Pant- 
nagar, Govind Ballabh (India). 

For primary bibliographic entry see Field 4B. 
W76-00405 


PROCEDURES AND EQUIPMENT FOR PUMP- 
ING AND FREEFLOWING TESTS OF WATER 
WELLS, 

Geological Survey of Australia, Melbourne. Mines 


Dept. 
 Forprimary bibliographic entry see Field 8C. 


Y76-00406 


BACTERICIDES USED IN DRILLING AND 
COMPLETION OPERATIONS, 

Petrolite Corp., Tretolite Div. St. Louis, Mo. 

For primary bibliographic entry see Field SC. 
W76-00409 


_ THE HYDROGEOLOGICAL INVESTIGATION 
_ OF FISSURE-FLOW BY BOREHOLE LOGGING 


TECHNIQUES, 
Geological Sciences Inst., London (England). 
For primary bibliographic entry see Field 8G. 


| W76-00417 
FIELD RESULTS: NOISE-LOGGING 
TECHNIQUE, 


McCullough Services, Houston, Tex. Research 


; - Development. 
' For primary bibliographic entry see Field 8G. 
q w7e00423" i . 


SOME IN-SITU PERMEABILITY TESTS IN 
SANDS, 

Halcrow (William) 

(England). 

P. M. James. 

Quarterly Journal of Engineering Geology, Vol 2, 
No 4, p 301-306, May, 1970. 2 fig, 1 tab, 4 ref. 


and Partners, London 


Descriptors: *Permeability, *Water wells, *Water 
yield, *Aquifer testing, Subsurface flow, Test 
wells, Observation wells, Groundwater, Aquifer 
characteristics, Drawdown, Alluvial aquifers, 
Sand. . 
Identifiers: *In-situ permeability tests, *Maylaya. 


The construction of a new head barrage for the 
Muda Irrigation Project, in northwest Maylaya, in- 
volved knowledge of the in-situ permeability of 
adjacent alluvial sands, in order to determine the 
extent of sheet pile cut-off needed on one side of 
the structure. The geological situation was deter- 
mined from a number of earlier boreholes and a 
seismic traverse. Three wells were sunk to an im- 
permeable layer and pump tests were made on 
each and the resulting drawdown measured in the 
remaining two. Permeability calculations were 
made using three different formulae. (Bradbeer- 
A) 


W76-00484 


CAVITATION AND SIZE SCALE EFFECTS FOR 
ORIFICES, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

J. P. Tullis, and R. Govindarajan. 

Journal of the Hydraulics Division, Proceedings of 
the American Society of Civil Engineers, Vol 99, 
No HY3, p 417-430, March, 1973. 9 fig, 1 tab, 10 
ref. 


Descriptors: *Cavitation, *Fluid mechanics, 
*Hydraulics, *Corrosion, *Orifices, Orifice flow, 
Nozzles, Pipes, Outlets, Hydraulic structures, 
Hydrology, Flow control, Flow rates, Flow 
system. 

Identifiers: *Orifice size. 


Data are presented for predicting various levels of 
cavitation for circular sharp-edged orifices of vari- 
able diameters and pressures. Values of the cavita- 
tion index at incipient (the onset of cavitation), 
critical, and choking cavitation are identified. Two 
subjective measures related to the interference 
with a normal conversational noise level, 
moderate and heavy cavitation regions are sug- 
gested. Pipe diameters ranged from 1.08 to 23.5 in., 
pressures from 20 to 200 psi and orifice/pipe size 
ratios from 0.332 to 0.884. Operation of an orifice 
at just below choking level is the time of maximum 
damage potential and unstable flow. The values of 
the cavitation index at choking vary with the ori- 
fice/pipe size ratio but are independent of size, 
pressure, and velocity. (Bradbeer-NWWA) 
W76-00489 


SCREEN THEORY FOR WELLS AND SOIL 
DRAINPIPES, 

Iowa State Univ., Ames. Dept. of Agronomy. 

M. S. Selim, and D. Kirkham. 

Water Resources Research, Vol 10, No 5, p 1019- 
1030, October, 1974. 19 fig, 3 tab, 19 ref. 


Descriptors: *Mathematical models, *Well 
screens, *Drainage systems, *Spatial distribution, 
Water wells, Flow, Flow system, Inflow, 


Flowrate, Fluid mechanics, Flow augmentation, 
Darcy’s Law, Laplace’s Equation. 
Identifiers: *Screen theory, *Drain pipes. 


A theoretical solution is given for steady flow in a 
confined aquifer to a well tube having equally 
spaced screens. It is shown, quantitatively, using 
Darcy’s Law and Laplace’s Equation, that more 
flow results if a given total length of screen is util- 
ized in a number of sections over the full length of 
the well tube than if the given length of well screen 
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is allused at the botton of the tube. For a pumped 
well of 0.25 foot radius, 200 foot radius of in- 
fluence, 50 foot thickness of aquifer, and 25 foot 
length of screen, the use of the screen in five 5- 
foot sections equally divided over the well tube 
results in 25 percent more flow than if the sections 
are used in a single 25 foot length. Similarly ten 2.5 
foot sections of screen will produce 33 percent 
more flow, and an infinite number of sections will 
increase the flow 45 percent. It is shown that the 
basic theory also applies to seepage flow to the 
joints between individual lengths of drainpipes 
used in land drainage. The results are presented in 
tables and graphs having dimensionless parame- 
ters so that flow for a particular system may be 
found in any unit. (Bradbeer-NWWA) 

W76-00490 


8C. Hydraulic Machinery 


ARIZONA ENERGY INVENTORY: A REPORT 
ON THE STATE’S ENERGY POSITION AND 
OUTLOOK TO 1985, 

Arizona Univ., Tucson. Div. of Economic and 
Business Research. 

For primary bibliographic entry see Field 6B. 
W76-00196 


FACTORY AND FIELD TESTING OF PUMPS, 
FMC Corp., Indianapolis, Ind. Pump Div. 

R.A. Luley. 

Journal of New England Water Works Associa- 
tion, Vol 86, No 4, p 330-346, December, 1972. 


Descriptors: *Pump: testing, 
*Quality control, On-site 
procedures, Venturi meters. 
Identifiers: Field testing, Factory testing. 


*Performance, 
Testing, Testing 


The Hydraulic Institute Test Code classifies pump 
tests as: (1) Factory tests at the pump manufac- 
turers plant, and (2) Field tests at the place of in- 
stallation. Pump performance is determined from 
four quantities: total energy added to the fluid by 
the pump, flow, power input to the pump shaft, 
and pump shaft speed. Total energy is calculated 
from the flow and pressure measurements, and the 
others are measured directly. The factory methods 
of testing are described. Since testing costs 
money, a problem arises in whether the ac- 
ceptance test should be made at the factory or in 
the field. Most pumps provided with ideal flow 
conditions will perform better than with irregular 
flow. Field tests are useful to indicate wear and/or 
changing conditions from initial to future tests. 
The reliability of a field test is a function of the ac- 
curacy of the instruments used, their proper instal- 
lation and proper use. Methods of field testing are 
described. Factory testing is the preferred method 


of accurate assessment of performance. 
(Bradbeer-NWW A) 

W76-00281 

PUMPING APPLICATIONS...SEWAGE, 
SLUDGE, AND SLURRY, 

G. M. Leaney. 


Pumps and Their Applications, No 105, p 770-773, 
June, 1975. 5 fig. 


Descriptors: *Pumps, *Sewage treatment, 
*Centrifugal pumps, Impellers, Design criteria, 
Flow characteristics, Pumping, Maintenance 
costs, *Waste water treatment. 
Identifiers: Positive displacement 
Rotodynamic pumps. 


pumps, 


Types of pumps which may be used for controlling 
the flow of sewage are described and compared. 
Mechanical pumps are of two general categories-- 
positive displacement and rotodynamic. Positive 
displacement action is one of compressing the 
medium; rotodynamic action is one of throwing. 
Two types of positive displacement pump designs 
are rotary and reciprocating. In rotary type pumps, 
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all working parts rotate in one continuous 
direction so that discharge is uniform and regular. 
These are not suitable for handling large solids or 
abrasive materials. In reciprocating pumps, the 
general operating principle is that of a plunger 
driven back and forth, allowing the liquid into the 
cylinder, and emitting it at the opposite end of the 
stroke. Output — reciprocating pumps is pulsat- 
ing and ¢ li are subject to pres- 
sure fluctuations. The other category of pumps, 
rotodynamic ones, have become widely used in 
sewage handling since the development of the 
open impeller type, a derivative of the centrifugal 
pump. Such pumps can cope with greater 
throughputs than can the positive displacement 
pumps. A uniform condition results from their use 
in that a definite head develops from the centrifu- 
gal pump, dependent upon the diameter of the im- 
peller and the speed. Vertical type centrifugal 
pumps are positioned at the bottom of a pit; in- 
tegral horizontal pumping units may be applied for 
pumping and tankage. While positive displacement 
pumps are more efficient than the rotodynamic 
pumps, the latter generally have lower main- 
tenance costs and are less prone to wear in the 
handling of abrasive materials. (Kramer-FIRL) 
W76-00344 





INSTRUMENTATION AND AUTOMATION OF 
WASTEWATER TREATMENT SYSTEMS, 
(LITERATURE REVIEW), 

National Environment Research Center, Cincin- 
nati, Ohio. Advanced Waste Treatment Research 
Lab. 

For primary bibliographic entry see Field 5D. 
W76-00364 


MAKING THE MOST OF ROTARY PERCUS- 
SION BITS, 

Hughes Tool Co., Houston, Tex. 

G. O. Atkinson, and M. Bender. 

Water Well Journal, Vol 24, No 2, p 29-31, Februa- 
ry, 1975.7 fig. 


Descriptors: *Rotary drilling, *Drilling equipment, 
*Efficiency, Drilling, Equipment, Wells, Rock 
mechanics, Drilling samples, Geologic investiga- 
tions. 

Identifiers: Rotary drilling percussion bits, Core, 
Handling, Reconditioning. 


The greatest tool footage and fastest penetration 
rate can be achieved with rotary bits by observing 
three basin principles: (1) proper handling, (2) cor- 
rect drilling practices, and (3) periodic recondition- 
ing. The proper handling entails inspection for 
shipping damage, storage in a protective container 
and proper packing when transporting. Corrent 
drilling practives involve starting the air flow and 
rotation before applying preload to the bit and 
finding optimum running conditions of rotary 
speed and preload. A clean hole and careful sizing 
of a second bit in the same hole are usually helpful. 
Reconditioning involves sharpening the tungsten 
carbide buttons and restoring the gage relief taper. 
Most bits can be repeatedly reconditioned until the 
gage diameter has been reduced 1/2 inch. Further 
reconditioning will reduce the thickness of the 
outer heel row buttons below that required to re- 
sist breakage and will reduce the thickness of the 
metal at the circumference of the bit below that 
required to resist outer heal row button loss. 
(Cambell-NWWA) 

W76-00385 


THE ELECTRO-OSMOTIC GUILLOTINE, A 
NEW DEVICE FOR CORE CUTTING, 

Bern Univ. (Switzerland). Geological Institut. 

M. Siurm, and A. Matter. 

Journal of Sedimentary Petrology, Vol 42, No 4, p 
987-989, December, 1972. 3 fig, 4 ref. 


Descriptors: *Marine geology, *Core sampling, 
Electro-osmosis, Unconsolidated sediments, Sedi- 
ments. 


Identifiers: *Core slicing, *Core cutting, *Electro- 
osmotic knife. 


Cutting of unconsolidated pelitic sediments using 
the electro-osmotic effect was introduced in 1967. 
It is based on the electro-osmotic behavior of 
clays, that is if an electric field is applied to a clay 
mass the interstitial water is forced to flow from 
the positive to the negative electrode. Typically 
the core is cut starting from one end using a cheese 
cutter or knife connected to a PC source. 
Thereby, pebbles, pieces of wood or shells may be 
pushed along in front of the cutter causing distor- 
tion and grooves. The electro-osmotic guillotine 
splits the core simultaneously along its whole 
length. A core section up to one meter long is cut 
with this device. Drawings and specifications of 
the guillotine are included. The device minimizes 
the distortion of sedimentary structures and makes 
additional scraping unnecessary. (Campbell- 
NWWA) 

W76-00389 


COST COMPARISONS AND PRACTICAL AP- 
PLICATIONS OF AIR-LIFT PUMPING, 
Universal Oil Products Co., Denver, Colo. John- 
son Div. 

D. L. Kill. 

The Jchnson Driller’s Journal, p 1-3, September- 
October, 1974. 2 fig, 1 tab. 


Descriptors: *Pumping, Water level, Power head, 
Measurement, *Cost comparisons. 

Identifiers: *Air-lift pumps, Static water level, 
Pumping water-level. 


Procedures for estimating the static water level in 
a well and the pumping water level are described 
for a well with a single-pipe airlift. Surging with 
compressed air without the use of an air line in the 
well as recently been successfully used during acid 
rehabilitation work. The procedure is outlined. In 
determining the needs of specific wells in relation 
to the magnitude of the required starting pressures 
and compressor volumes the starting pressure 
limits the depth of air line submergence. If the dif- 
ference between total well depth and the siatic 
water level is less than 115 feet, a 50 psi compres- 
sor would have adequate starting pressure. 
Recommendations are made for varying well 
depths and static water levels. The volume of air 
needed is directly related to the volume of water 
desired to pump from the well. A table shows 
some average costs per cubic foot per minute of 
air for various size compressors. (Bradbeer- 
NWWA) 

W76-00396 


PROCEDURES AND EQUIPMENT FOR PUMP- 
ING AND FREEFLOWING TESTS OF WATER 
WELLS, 

Geological Survey of Australia, Melbourne. Mines 
Dept. 

C.R. Lawrence. 

In: International Symposium on Development of 
Ground Water Resources, November 26-29, 1973, 
Madras, India, Vol 2, p III-141-III-151, 1 tab, 15 
ref. 


Descriptors: *Pump testing, *Performance, 
*Aquifer characteristics, Boundaries, Permeabili- 
ty, Transmissivity, Boundaries, Safe yield, 
Specific capacity, Wells, Groundwater, Water 
levels. 

Identifiers: *Flowing testing, Pump installation. 


The procedures for pumping and flow tests, the in- 
stallation and operation of various types of pumps, 
and equipment for measuring discharge and water 
levels are reviewed. The constant discharge pump- 
ing test, the discharge-recharge test, the multiple 
stage test, the freeflowing and recovery test, and 
the bailing test are described. A table compares the 
types of pumps by maximum yield, maximum lift, 
advantages, disadvantages and their common 
uses. Methods of discharge measurement include 


calibrated drum and stopwatch and weirs. 4 7 
discussion of measuring water level includes a | 
description of the use of chalked tape, the fox. | 
whistle sounder, the float-type indicator, the pneu. | 


matic indicator, the electric probe, the pressure 


transducer and the mercury gauge. (Bradbeer. | 


NWWA) 
W76-00406 


ENVIRONMENTAL EFFECTS OF DRILLING | 


MUDS AND CUTTINGS, 

Shell Oil Co., Houston, Tex. 

For primary bibliographic entry see Field 5C. 
W76-00411 


DRILLING TECHNIQUES IN BALL CLAYS, 
Watts, Blake, Bearne and Co. Lt., 
(England). 

A. Vincent. 

Quarterly Journal of Engineering Geology, Vol 4, 
No 3, p 241-247, July, 1972. 1 fig, 3 ref. 


Descriptors: *Drilling, *Drilling equipment, 
*Cores, *Clays, Civil engineering. 
Identifiers: Basin, *Ball clay, | 


Devonshire(England), Oliogecene clay. 


In the strata of the oligocene clay basins of | 
Devonshire, wireline drilling increase the penetra. | 
tion rate by a factor of at least three. It eases the | 


problem with casing and when used in conjunction 
with mud flush, casing may not be necessary. The 
strata penetrated in trail holes in Devon, England, 
are a series of clays, lignites, sands, sandy clays, 
and occasional bands cf gravel. The lignites and 
the sands can cause difficulties including the loss 
of water return. Efficient bit design, as described, 
improves core recovery and lowers costs. The 
wireline system, efficient bit design and mud flush 
have reduced costs on all cored footage, including 


the cost of grouting and the restoration of the | 


disturbance to agricultural land. (Bradbeer- 
NWWA) 

W76-00415 

WHICH PUMP. 

WND-Worthington-Simpson Ltd., Neward 
(England). 4 
R. A. Clark, and G. Geddes. 

Engineering, Vol 212, No 11, p 1089-1092, 


November, 1972. 12 fig. 


Descriptors: *Pumps, *Equipment, Water cor- 
veyance, *Centrifugal pumps, Hydraulic equip- 
ment, Hydraulic machinery, Design, Classifica- 
tion. 


Different types of equipment available for the 
pumping of liquids are described. Kinetic pumps 
are divided into centrifugal pumps, regenerative 


pumps, axial flow pumps and mixed flow pumps. | 
Positive displacement pumps which are more 


suited to handle high viscosity liquids and high 
pressures are also divided into categories and 
described. Gear pumps, vane pumps, screw pumps 
and steam pumps are examined. Gland packing 


and mechanical seals, two methods of controling : 


leakage, are described. (Campbell-NWWA) 
W76-00416 


INTERIM REPORT ON DEVELOPMENT OF A 
HAND OPERATED WATER PUMP _ FOR 
DEVELOPING COUNTRIES, 

Battelle Columbus Lab., Ohio. 

R. D. Fannon, Jr. 

Office of Health, Technical Assistance Bureau, 
Agency for International Development, Washing- 
ton, D.C., August, 1974, 14 p, 2 fig, 3 tab. 


Descriptors: *Pumps, *Equipment, Groundwater, 
Design criteria, Research and Development. 
Identifiers: *Handpumps, Underdeveloped coun- 
tries. 
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The basic specifications for a dependable hand 
pump are, (1) low production costs, (2) long life 
under severe conditions, (3) easy to maintain with 
simple tools and unskilled labor, (4) suitable for 
shallow or deep well installations with only minor 
changes, (5) capable of being manufactured by 
established firms within the developing countries 
with a minimum of capital investment, (6) easily 
operated by small people, and (7) include design 
parameters which will discourage pilfering and 
te features of pump design 
may be: (1) cylinders too rough, (2) plunger cups 
improperly sized, (3) highly stressed fulcrums and 
handles, (4) bearing surfaces too small, (5) valve 
seats poorly cast and machined, and (6) fastners 
poorly made. A pump configuration was 
developed incorporating improvements for many 
of the above deficiencies. It is described and will 
stand up well though further refinements need to 
be made. (Bradbeer-NWWA) 
W76-00420 





8D. Soil Mechanics 


THE ELECTRO-OSMOTIC GUILLOTINE, A 
NEW DEVICE FOR CORE CUTTING, 

Bern Univ. (Switzerland). Geological Institut. 

For primary bibliographic entry see Field 8C. 
W76-00389 


DRILLING TECHNIQUES IN BALL CLAYS, 
Watts, Blake, Bearne and Co. Lt., Devonshire 
(England). 

For primary bibliographic entry see Field 8C. 
W76-00415 


8E. Rock Mechanics and 
Geology 


FRACTURING IN THE ZONE AROUND A 
BLASTHOLE, WHITEPINE, MINNESOTA, 
Bureau of Mines, Minneapolis, Minn. Twin Cities 
Mining Research Center. 

For primary bibliographic entry see Field 8B. 
W76-00035 


PALEOHYDROLOGY OF THE CAVES IN THE 
MORAVSKY KRAS (MORAVIAN KARST), 
Ceskoslovenska Akademie Ved, 
Geograficky Ustav. 

For primary bibliographic entry see Field 2F 
W76-00394 


Brno. 


HYDRAULICS OF SHALLOW WELLS IN HARD 
ROCKS 

Kaunaskii Politekhnicheskii Institut (USSR). 

For primary bibliographic entry see Field 8B. 
W76-00404 


GEOLOGICAL SOCIETY ENGINEERING 
GROUP WORKING PARTY REPORT ON THE 
LOGGING OF ROCK CORES FOR ENGINEER- 
ING PURPOSES. 

Geological Society of London (England). 

For primary bibliographic entry see Field 8G. 
W76-00412 


THE EFFECT OF GEOLOGICAL FEATURES 

ON THE OCCURRENCE OF GAS OUTBURST 

— IN THE EAST MIDLAND COAL- 
LD, 

ag Research and Development Co., Pittsburgh, 


"i L. Arscott, and P. Hackett. 
Quarterly Journal of Engineering Geology, Vol 2, 


No 2, p 89-101, December, 1969. 7 fig, 2 plates, 1 
tab, 18 ref. 


Descriptors: *Gas, *Methane, *Explosions, *Coal 
mines, Geology, Structural geology, Frac- 
tures(Geologic), Joints, Stress. 

Identifiers: *Gas outbursts, *East Midlands Coal- 
field(England), Preferred orientation. 


The phenomenon of gas outbursts from the floor 
of excavations in the East Midlands Coalfield is 
examined and their general features such as 
growth, preferred orientation, regional trends, and 
location are described. An attempt is made to cor- 
relate the distinct grouping of the fractures in the 
Deep Hard Seam in North Derbyshire and the 
Low Main Seam in North Nottinghamshire and 
their uniform directional tendency with the known 
geological features of the area. The geologic struc- 
ture and the orientation of joints are considered. A 
series of underground investigations allied to 
laboratory work and literature surveys indicate 
that the general structural geology of the area con- 
trols the occurrence of the fractures. (Bradbeer- 
NWWA) 

W76-00424 


8F. Concrete 


HOW TO USE THE COMPUTER TO GET 
BETTER CEMENT JOBS, 

R. M. Beirute. 

Drilling, Vol 36, No 9, p 29, June 1975. 


Descriptors: *Computers, *Computer programs, 
*Computer models, Efficiencies, Data storage and 
retrieval, Optimization, Drilling, *Cement. 
Identifiers: Computer assistance. 


Computer programs developed by major oil com- 
panies can aid in the calculation of pressures in a 
well and pump rate limits, setting times of cement 
from temperature profiles, cement slurry design 
and cost advantages of various materials from 
readily available data as hole size, depth, and ce- 
ment density and rheologies. The programs may 
simulate mud displacement or the flow and mixing 
times of additives to the drilling fluids. The com- 
puter also stores data in large amounts that 
become readily accessible. (Bradbeer-NWWA) 
W76-00036 


THERMOVISCOELASTICITY 
CONCRETE, 

Northwestern Univ., Evanston, Ill. 
Z. P. Bazant, and S. T. Wu. 
Journal of the Engineering Mechanics Division, 
Proceedings of the American Society of Civil En- 
gineers, Vol 11, No EM3, p 575-597, June, 1974. 16 
fig, 1 tab, 65 ref. 


OF AGING 


Descriptors: *Concretes, *Construction materials, 
*Creep, Strain, Stress, Concrete testing, Aging, 
Curing, Statistical analysis, Engineering struc- 
tures, Materials engineering, Concrete technolo- 
gy, Temperature, Energy. 

Identifiers: *Thermoviscoelasticity, Temperature 
dependence. 


Temperature directly influences the deformation 
rate of concrete and also affects the rate of aging. 
In previous studies the acceleration of aging due to 
temperature rise have been disregarded. This 
study attempts to evaluate the effect and is 
restricted to creep at constant, or nearly constant, 
water content. Using the developed procedure all 
of the more extensive published data on tempera- 
ture dependence of creep were analyzed. The 
creep of aging concrete at variable temperature 
can be modeled by a rate-type creep law with hid- 
den stresses as internal state variables. The model 
here is restricted to linear stress. It is ad- 
vantageous to add the concept of activation energy 
because it specified the form of temperature de- 
pendence and allows a limited amount of data to 
be used. The activation energy does not appear to 
depend on the duration of loading. All of the ex- 
amined data fits this model satisfactorily. Activa- 
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tion energy of creep varies for different concretes. 
(Campbell-NWWA) 
W76-00277 


CEMENT SPACER FLUID, 

Halliburton Services, Duncan, Okla. 

L. L. Carney. 

Journal of Petroleum Technology, p 156-158, Au- 
gust, 1974. 1 fig, 2 tab. 


Descriptors: *Cements, *Well linings, *Well con- 
tamination, Cement viscosity, Drilling fluid. 
Identifiers: *Cement spacer. 


Completion problems during the cementing of cas- 
ings or liners in wellbores have confronted the oil 
and gas industry for many years. Generally, after 
the borehole has been drilled, the drilling mud em- 
ployed is displaced by the cement used in cement- 
ing the casing or liner. Compositions and proper- 
ties of drilling muds and cement slurries vary 
widely. Such variation may result in detrimental 
physical and chemical reactions at the interfacial 
contact. For example, when a high-viscosity, high- 
density fluid is used, the incompatibility may con- 
tribute to channeling in the annulus and may 
prevent a satisfactory cement-to-foundation bond. 
As a result, communication may occur between 
zones and possibly even to the surface. The per- 
sistence of these problems indicated a need for a 
single type of spacer fluid that could be employed 
effectively between the cement slurry and any 
type of mud. A field survey was conducted on 
several wells in South Texas and Mississippi to 
determine what ting probl were being 
encountered with various drilling fluids and ce- 
ments. The survey indicated that oil-based fluids 
and invert emulsions cause most of the problems. 
An emulsion spacer was developed in which salts 
were eliminated from the internal phase of the 
drilling fluid and the water phase was increased so 
the spacer could have equal parts water and 
hydrocarbon. The spacer has been used on many 
jobs in the field with excellent results. (Bradbeer- 
NWWA) 

W76-00387 





EXPANSIVE AND SHRINKAGE CHARAC- 
TERISTICS OF CEMENTS UNDER ACTUAL 
WELL CONDITIONS, 

Western Co. of North America, Dallas, Tex. 

R. Beirute, and A. Tragesser. 

Journal of Petroleum Technology, p 905-909, Au- 
gust, 1973. 5 fig, 3 ref. 


Descriptors: *Expansion, *Concrete construction, 
*Well casings, *Construction materials, Test 
wells, Concrete technology. 


A device has been developed that continuously 

s the exp or shrinkage of cements 
that canted under simulated oil well conditions 
of temperature and pressure. Preliminary studies 
using the device indicate that for tested slurries 
(listed): (1) the expanding t y of the t 
decreased as pressure and temperature were in- 
creased, (2) some cements showed an initial 
shrinkage after setting when cured at high-tem- 
peratures and pressures, (3) commercial expand- 
ing cements showed greater expansion and no ini- 
tial shrinkage was observed, (4) increasing salt 
concentration decreased initial shrinkage and in- 
creased expansion, and (5) the selection of a 
proper reference time is vital in identifying the ac- 
tual behavior of cements. (Bradbeer-NWWA) 
W76-00390 








8G. Materials 


NEW BIT CONCEPTS GET TRYOUTS AT SAN- 
DIA LABORATORIES. 

Enginecring and Mining Journal, July, 1975, p 100- 
101, 3 fig. 
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Descriptors: *Wells, Drilling Oil Industry, Rotary 
at Drilling equipment. 

Identifiers: Rock bits, Continuous chain bit, 
Penetration rates, Spark drilling, Terra drill. 


Four new drill bits designed to increase cutting 
rates and reduce costs are under development at 
the Energy Research and Development Adminis- 
tration’s Sandia Laboratories in Albuquerque, 
New Mexico. Two of the drills--one chips rock 
with high voltage spark discharges and the other 
fires small projectiles into the rock in advance of a 
regular roller bit--are designed to increase both 
penetration rates and downhole bit life. The other 
two systems aim primarily at increasing bit life. 
One permits a roller-cone bit to be folded and 
removed as another bit is cycled into place from a 
magazine containing 10 to 12 new bits. The other 
system places cutting surfaces on a chain that is 
advanced to bring new cutting surfaces into posi- 
tion. If the bits are successful, they will have spe- 
cial significance for deep well drilling, where 
pulling pipe to replace dulled bits is both costly 
and time-consuming. (Campbell-NW WA) 
W76-00034 


ENVIRONMENTAL MONITORING: A NEW 
REQUIREMENT FOR THE MINING INDUS- 
TRY, 

For primary bibliographic entry see Field 5A. 
W76-00037 


OZONE STIFLES SEWAGE ODORS IN 
SIDENTIAL AREAS, 

New York City Dept. of Water Resources. Struc- 
tural Section. 

For primary bibliographic entry see Field 5D. 
W76-00210 


RE- 


THERMOVISCOELASTICITY OF 
CONCRETE, 

Northwestern Univ., Evanston, Ill. 
For primary bibliographic entry see Field 8F. 
W76-00277 


AGING 


DOWN-THE-HOLE HAMMER DRILLING, 
For primary bibliographic entry see Field 8A. 
W76-00279 


COATING FUNDAMENTALS, 

S.J. Bellassai. 

Materials Protection and Performance, Vol 11, No 
12, p 55-58, December, 1972. 


Descriptors: *Corrosion, *Protection, *Coatings, 
*Protective coatings, Paint, Tar, Plastics, Films, 
Specifications, Corrosion control, Application 
methods. 

Identifiers: *Prevention. 


Coatings should possess the following basic quali- 
ties in order to protect a structure from deteriora- 
tion after burial: (1) good electrical insulation, (2) 
low moisture absorption and vapor transmission, 
(3) noncontamination of soil and water, (4) physi- 
cal resistance to damage during handling and after 
burial, (5) high dielectric strength, (6) ease of ap- 
plication, (7) adhesion and cohesion, and (7) com- 
patibility with repair materials. In order to insure 
the best possible protection from any coating 
material, a clean surface for application and 
proper priming as well as a clean application site 
and correct application and follow-up are necessa- 
ry. Enamels, mastics, microcrystalline wax, 
greases, tapes, plastic films and thermosetting 
coatings are examples of the many types of 
coatings. The type of coating used varies with en- 
vironmental characteristics. (Bradbeer-NWWA) 
W76-00280 


PLASTIC OUTFALL LAID EXTRA DEEP. 
A my bibliographic entry see Field SE. 
W76-00343 


MAKING THE MOST OF ROTARY PERCUS- 
SION BITS, 

Hughes Tool Co., Houston, Tex. 

For primary bibliographic entry see Field 8C. 
W76-00385 


AIR ROTARY DRILLING WITH ORGANIC 
POLYMERS OFFERS MANY BENEFITS, 
Universal Oil Products Co., Denver, Colo. John- 
son Div. 

B. J. Reichmuth. 

Johnson Drillers Journal, Vol 46, No 6, p 1-3, 
November-December, 1974. 3 fig. 
Descriptors: *Rotary drilling, *Water wells, 
Ground water, Drilling fluids. 

Identifiers: Organic polymer drilling fluids, *Air 
rotary drilling. 


The properties and advantages of organic 
polymers in drilling fluids are discussed. In the 
case history discussed, shale swelling and 
sloughing were encountered. Since it was necessa- 
ry to keep the holes open for several hours, this 
posed several difficult problems. Air and foarm 
were used with only limited success. By injecting a 
Revert-foam solution with the air, shale swelling 
and clay sloughing were eliminated. Mixed with a 
small quantity of water and injected with air into 
the borehole, Revert coats the shale particles and 
prevents than from absorbing the water and 
swelling. Hole cleaning can also be accomplished 
at low annular velocities and lower air delivery 
rates. Other advantages include extra bit lubrica- 
tion and reduced downhole friction. (Campbell- 
NWWA) 

W76-00388 


CORROSION LITERATURE: 
BIBLIOGRAPHY. 

Ohio State Univ., Columbus. Dept. of Metallurgi- 
cal Engineering. 

Chemical Engineering, Vol 79, No 27, p 31-33, 
December 4, 1972. 


SELECTED 


Descriptors: *Corrosion, 
*Abstracts, Control, Inhibition, 
*Corrosion control. 

Identifiers: Marine environment. 


*Bibliographies, 
Saline water, 


An annotated bibliography lists 27 texts and hand- 
books that contain information and data for selec- 
tion of materials to be used in a variety of environ- 
ments. The references are concerned with corro- 
sion of metals in contact with water whose quality 
varies from sea water to drilling muds and water to 
be forced into a formation to push out oil and gas. 
Acidic environments, refinery corrosion problems 
and organic and biological corrosion are covered. 
The effect of soils on the corrosiveness of ground 
water is mentioned. The process of corrosion itself 
is the subject of one of the references. (Bradbeer- 
NWWA) 

W76-00393 


UNDERSTANDING CORROSION, 

Carpenter Technology Corp., Reading, Pa. 

M. Henthorne. 

Chemical Engineering, Vol 79, No 27, p 19-30, 
December 4, 1972. 11 fig, 10 tab. 


Descriptors: *Corrosion, *Materials specifica- 
tions, *Materials testing, Quality control, Specifi- 
cations, Well casings, Metals. 

Identifiers: Economic analysis, Materials selec- 
tion. 


Specifying a material of construction usually in- 
volves three stages: listing the requirements, 
selecting and evaluating the candidate materials, 
and choosing the most economical material. Typi- 
cal requirements such as compatibility with exist- 
ing equipment and maintainability are listed in this 
paper, which is part of a series of twelve on corro- 
sion fundamentatls. The eleven basic types of cor- 
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rosion are discussed and _ corrosion 


testi 
methods are described in detail. Corrosion om 
is then discussed in relation to four differen 
methods: (1) control of process variables, (2) en. 
gineering design, (3) protection, and (4) materials | 
selection. (NWWA-Bradbeer) : 
W76-00395 


CORROSION CONTROL--JUST ANOTHER 
COST. 
Corrosion Engineering, St. Albert, (Alberta). 
K.R. Nichol. 

Canadian Mining and Metallurgical Bulletin, Vol 
66, No 736, p 55-57, August, 1973, 1 fig, 2 ref. 


Descriptors: *Corrosion control, Economics, 
*Maintenance costs, *Variable costs, Economic | 
justification, Feasibility, Management, Corrosion, | 
Chemical degradation, Well casings, Well screens, | 
Cost-benefit analysis, Decision making, Project 

planning. ; 
Identifiers: Discounted cash flow. 


Corrosion is a constant process. Its control isa / 
necessary cost and should be incurred in the least 
expensive way. The Discounted Cash Flow 
Method of evaluating the total costs involved isa 
workable technique. Various control measures, | 
some new, are described and include new pipe | 
materials and paint testing procedures. A plan for i 
corrosion control may have six points; (1) estimate | 
the cost of losses due to corrosion, (2) determine | 
the value of protective procedure, (3) discuss the | 
procedures with plant operators, (4) observe main. | 
tenance practices, (5) consider the advantages of 
consultants, and (6) decide on the actual method of | 
control to be used. (Bradbeer-NWWA) 
W76-00407 





ee 


a 


i 


i 
GEOLOGICAL SOCIETY ENGINEERING | 
GROUP WORKING PARTY REPORT ON THE | 
LOGGING OF ROCK CORES FOR ENGINEER. | 
ING PURPOSES. 

Geological Society of London (England). 
Quarterly Journal of Engineering Geology, Vol 3, 
No 1, p 1-24, December, 1970. 5 fig, 12 ref. 


Descriptors: *Boreholes, *Logging(Recording), 
*Core logging, Geology, Core drilling, Cores, 
Driller’s logs, Sampling, Methodology, Planning, 
Application methods, Engineering geology, Civil 
engineering, Mechanical engineering, Engineering 
education, Geophysics. 


The description of cores by logging, and methods 

of handling and storage are discussed. A borehole 
log should provide an accurate and comprehensive 
record of the geological conditions encountered 
together with any other relevant information ob- 
tained during drilling. The types of logs are 
reviewed. The factors determining the logging 
method used such as overburden, log format, cost, 
cost benefit, and frequency are discussed. Han- 
dling, preservation and labelling are important fac- 
tors for repeated use of data. The necessary infor- 


mation is listed and includes location, driller’s | 
name, state or core, descriptive geology and clas: | 


sification of rocks. A proposed borehole log for- 
mat is shown in detail. (Bradbeer-NWWA) 
W76-00412 


THE HYDROGEOLOGICAL INVESTIGATION 
OF FISSURE-FLOW BY BOREHOLE LOGGING 
TECHNIQUES, 

Geological Sciences Inst., London (England). 
T.K. Tate, A. S. Robertson, and D. A. Gray. 
Quarterly Journal of Engineering Geology, Vol 2, 
No 3, p 195-216, February, 1970, 4 fig, 5 tab, 13 
ref. 


Descriptors: *Flow characteristics, *Water wells, 


*Flow measurement, *Fissures, Geology, Wel | 
data, Drilling, Instrumentation, Technology, Flow) 


velocity, Flowmeter, Tracking techniques, 
Tracers, Dye, Conductivity, Temperature, 
*Hydrogeology. 
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Identifiers: *Percussion wells, *Closed-circuit 


television, *Borehole logging. 


The instrumentation and techniques developed for 
the investigation of fissure-flow in consolidated 
aquifers are described and illustrated by three case 
histories. Physical properties of the water mea- 
sured are the temperature, electrical conductivity, 
vertical velocity by flowmeter and by tracer injec- 
tion and horizontal velocity by television equip- 
ment. In order to identify strata, a remote focusing 
closed- circuit television camera was used. Its use 
is outlined and the implications of flow rates by 
analyses of the tritium contents of some water 
samples are considered. The case histories were at 
(1) the Speen Bridge Pumping Station, Newbury in 
1967, (2) the Edenhall Pumping Station, late 1967, 


and (3) the Irton Pumping Station, early 1968. 
(Bradbeer-N WW A) 


W76-00417 
FIELD RESULTS: NOISE-LOGGING 
TECHNIQUE, 


McCullough Services, Houston, Tex. Research 


and Development. 
W.S. Robinson. 


Baroid News Bulletin, p 9-15, Spring, 1975. 7 fig. 


Descriptors: *Logging, *Methodology, *Borehole 
geophysics, *Leakage, Flow, Seepage, Subsur- 


face investigations, Oil, Gas, Oil-industry, 
Blowouts, Casing. 
Identifiers: *Noise-logging, Casing failure, 


Borehole leakage, Aquifer communication. 


The noise-logging technique was introduced to the 
oil industry in 1972 and has been applied to the lo- 
cation of liquid or gas leaks in deep wells. The 
noise-logging tool is a transducer that detects the 
mechanical vibrations that produce sound and 
transforms it into electric signals of alternating 
frequency wave forms. The sensing equipment 
and the principles of operation are described. A 
high noise level results from the pumping opera- 
tion of a well and the movement of the detection 
equipment necessitating that the data be collected 
when the tool and line are stationary. Four types 
of leaks and the associated noise-logs are ex- 
amined. Producing wells having channels or com- 
munication problems behind cemented casing, ce- 
mented wells that have developed channels before 
perforating or after squeezing, wells with a history 
of underground crossflow and blowout, and the 
determination of relative flow rates from per- 


forated formations are discussed. (Bradbeer- 
NWWA) 
W76-00423 


SOME IN-SITU PERMEABILITY TESTS IN 
SANDS, 
Halcrow 
(England). 
For primary bibliographic entry see Field 8B. 
W76-00484 


(William) and Partners, London 


8H. Rapid Excavation 


FRACTURING IN THE ZONE AROUND A 
BLASTHOLE, WHITEPINE, MINNESOTA, 
Bureau of Mines, Minneapolis, Minn. Twin Cities 
Mining Research Center. 

For primary bibliographic entry see Field 8B. 
W76-00035 


SCIENTIFIC AND TECHNICAL INFORMATION—Field 10 


Specialized Information Center Services—Group 10D 


9. MANPOWER, GRANTS 
AND FACILITIES 


9A. Education (Extramural) 


ELEVENTH ANNUAL’ REPORT, 
RESOURCES RESEARCH CENTER. 
Minnesota Univ., St. Paul. Water Resources 
Research Center. 

For primary bibliographic entry see Field 9D. 
W76-00378 


WATER 


9D. Grants, Contracts, and 
Research Act Allotments 


ELEVENTH ANNUAL’ REPORT, 
RESOURCES RESEARCH CENTER. 
Minnesota Univ., St. Paul. Water Resources 
Research Center. 

Available from the Nationazi Technical Informa- 
tion Service, Springfield, Va 22161, as PB-246 105, 
$4.75 in paper copy, $2.25 in microfiche. Bulletin 
82, July 1975. 80 p, 25 ref. OWRT A-99-MINN(37, 
14-31-0001 -5023). 


WATER 


Descriptors: *Water resources, ‘Minnesota, Edu- 
cation, Projects, Grants, Expenditures, Man- 
power, Management, Water pollution, Water 
Resources Research Act, Universities, *Water 
Resources Institute, *Research and Development, 
Government finance, Contracts. 

Identifiers: Researchers, *Applied research, 
*Basic research, Physical-biological-economic-so- 
cial Aspects, Faculty. 


The fiscal year 1975 budget of the Center was 
$378,584. The Center supported 12 research pro- 
jects involving 9 faculty members. These research 
projects were concerned with: developing a water 
resources research plan for Minnesota; developing 
indices for establishing water supply quality status 
and trends in Minnesota; analyses of organic car- 
bon as a pollution index in Minnesota; spatial and 
temporal variation of precipitation in Minnesota; 
forecasting rainfall and snowmelt floods; deter- 
mining the geochemical and biostratigraphic 
record of natural and pollution eutrophication of 
Minnesota Lakes bio-manipulation of Minnesota 
lakes for elimination of blue-green algae; deter- 
mining the thermal pollution and second trophic 
level fauna in Lake Superior; social dimensions of 
water quality status and trends in Minnesota; as- 
sessment of water quality status and trends in Min- 
nesota by remote sensing techniques; and 
hydronomic analysis of forest management alter- 
natives for environmental quality. About 37 stu- 
dents received employment through the Center's 
program. During fiscal year 1975, there were 26 re- 
ports generated through research projects. 
(Waelti-Minnesota) 

W76-00378 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10B. Reference and Retrieval 


WATER RESOURCES THESAURUS, SECOND 
EDITION, 1971. 

Department of the Interior, Washington D C 

For primary bibliographic eniry see Field 10C. 
W76-00059 


10C. Secondary Publication 
And Distribution 


WATER RESOURCES THESAURUS, SECOND 
EDITION, 1971. 
Department of the Interior, Washington D C 


93 


Available from National Technical Information 
Service, Springfield, Va, 22161 as PB-245 673, 
$10.25 in paper copy, $2.25 in microfiche. Water 
Resources Scientific Information Center, 1971, 
375 p. 


Descriptors: *Thesauri, *Documentation, 
*Indexing, *Classification, *Information retrieval, 
Information exchange, Publications. 

Identifiers: *Descriptors. 


This volume is a revision of the Water Resources 
Thesaurus published in November 1966. It was 
prepared by the Smithsonian Science Information 
Exchange for the Water Resources Scientific In- 
formation Center, Office of Water Research and 
Technology. The scope of the Thesaurus encom- 
passes the broad research areas of water resources 
such as the hydrologic cycle, supply and demand 
for water, conservation and the best use of availa- 
ble supplies of water, methods of increasing such 
supplies, and the economic, legal, social, engineer- 
ing, recreational, biological, geographical, ecologi- 
cal, and quality aspects of water resources. These 
research areas are augmented by concepts impor- 
tant in water resources development. Over 7,000 
separate changes were made to the hierarchical 
construction of the Thesaurus to allow for a logical 
embedded hierarchy of narrow terms for each 
descriptor. This embedded hierarchy of narrow 
terms was not present in the 1966 edition. The 
revised Thesaurus contains an alphabetical list of 
4,288 approved main terms interfiled with 1,175 
USE references that are intended to lead the user 
to the right descriptors. (OWRT) 

W76-00059 


INDEX TO U. S. GEOLOGICAL SURVEY COM- 
PUTER FILES CONTAINING DAILY VALUES 
FOR WATER PARAMETERS TO SEPTEMBER 
30, 1971, NORTHEASTERN REGION, 
Geological Survey, Reston, Va. 

For primary bibliographic entry see Field 07C. 
W76-00097 


BIBLIOGRAPHY OF AVAILABLE GROUND- 
WATER INFORMATION IN OREGON, 

Oregon State Engineer’s Office, Salem. 

For primary bibliographic entry see Field 04B. 
W76-00289 


PRELIMINARY ENVIRONMENTAL HAZARD 
ASSESSMENT OF CHLORINATED 
NAPHTHALENES, SILICONES, FLUOROCAR- 
BONS, BENZENEPOLYCARBOXYLATES, AND 
CHLOROPHENOLS, 

Syracuse Univ. Research Corp., N.Y. 

For primary bibliographic entry see Field 05C. 
W76-00326 


INSTRUMENTATION AND AUTOMATION OF 
WASTEWATER TREATMENT SYSTEMS, 
(LITERATURE REVIEW), 

National Environment Research Center, Cincin- 
nati, Ohio. Advanced Waste Treatment Research 
Lab 


For primary bibliographic entry see Field 05D. 
W76-00364 


CORROSION LITERATURE: 
BIBLIOGRAPHY. 

Ohio State Univ., Columbus. Dept. of Metallurgi- 
cal Engineering. 

For primary bibliographic entry see Field 08G. 
W76-00393 


SELECTED 


10D. Specialized Information 
Center Services 


WATER RESOURCES THESAURUS, SECOND 
EDITION, 1971. 
Department of the Interior, Washington D C 





Field 10—SCIENTIFIC AND TECHNICAL INFORMATION 


Group 10D—Specialized Information Center Services 





For primary bibliographic entry see Field 10C. 
76-00059 
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ABSORPTION 
Fate of Petroleum Hydrocarbons in Marine 
Zooplankton, 
W76-00144 5C 


Water Uptake by Cotton Root Systems: An Ex- 
amination of Assumptions in the Single Root 
Model, 


W76-00306 21 
ABSTRACTS 

Corrosion Literature: Selected Bibliography. 

W76-00393 8G 


ABYSSAL SEDIMENTS 
Quantitative Estimates of Biological Mixing 
Rates in Abyssal Sediments, 
W76-00010 2L 


ACID MINE WATER 
Geochemical and Sedimentological Analysis of 
Tygart Lake, West Virginia, 
W76-00376 5B 


ACTIVATED CARBON 
Influence of Surface Oxides on Adsorption and 
Catalysis with Activated Carbon, 
W76-00112 5D 


Active Carbon: Dechlorination and the Adsorp- 
tion of Organic Compounds, 
W76-00113 5D 


Interactions of Aqueous Chlorine with Ac- 
tivated Carbon, 
W76-00114 SF 


Treatment of Dyeing Waste Water with Ac- 
tivated Carbon (Kasseitan kyuchaku ho ni yoru 
senshoku haisui shori), 

W76-00125 5D 


Reduction of Aqueous Free Chlorine with 
Granular Activated Carbon, 
W76-00176 5D 


Experiments on Fluid Bed Treatment Using 
Petroleum-Based Spheroidal Dust Coal, (In 
Japanese), 

W76-00211 SF 


Activated Carbon: Old Solution to Old 
Problem, Part I, 
W76-00239 5D 


Electrochemical Carbon Regeneration, 
W76-00250 5D 


Treatment Trio Tames Organics, Kills Bacteria. 
W76-00253 5D 


Waste Water Purification Using Active Carbon 
and Ash. 
W76-00346 5D 


Activated Carbon Treatment of Paper and Pulp 
Effluents, (Kami parupu haisui no kasseitan 
shori), 

W76-00493 5D 


ACTIVATED SLUDGE 
A Statistical Documentation of the Per- 
formance of Activated Sludge and Aerated Sta- 
bilization Basin Systems Operating in the Paper 
Industry, 
W76-00047 5D 


Waste Treatment Variables for Kraft Mills, 
W76-00052 5D 


Biological Treatment of Wastewaters in a Card- 
board Manufacturing Plant (Trattamento 


SUBJECT INDEX 


biologico delle acque di scarico di un car- 
tonificio), 
W76-00128 5D 


Sludge Activity and Full-Scale Plant Control, 
W76-00252 5D 


How to Design Activated Sludge Units, 
W76-00254 5D 


Poliovirus Inactivation by Activated Sludge, 
W76-00256 . 5D 


Aeration Plant Design: Derivation of Basic 
Data and Comparative Performance Studies, 
W76-00265 5D 


Oxygen Dissolving Unit for an Activated 
Sludge Plant. é 
W76-00349 5D 


An Aspect of the Solids Retention Time Con- 
trol in the Activated Sludge Process (Kassei 
oden purosesu ni okeru yojo oden no haishut- 
su), 

W76-00356 5D 


ADDITIVES 


Use of a Bioassay Test in Evaluating the Tox- 
icity of Drilling Fluid Additives on Galveston 


Bay Shrimp, 

W76-00408 SA 

Bactericides Used in Drilling and Completion 

Operations, 

W76-00409 5C 
ADSORPTION 


Simultaneous Transport of Water and Ad- 
sorbed Solutes Through Soil Under Transient 
Flow Conditions, 

W76-00032 2G 


Influence of Surface Oxides on Adsorption and 
Catalysis with Activated Carbon, 
W76-00112 5D 


Active Carbon: Dechlorination and the Adsorp- 
tion of Organic Compounds, 
W76-00113 5D 


Interactions of Aqueous Chlorine with Ac- 
tivated Carbon, 
W76-00114 SF 


A Laboratory Study of RDX Adsorption by 
Carbon, 
W76-00247 5D 


Electrochemical Carbon Regeneration, 
W76-00250 5D 


Waste Water Purification Using Active Carbon 
and Ash. 
W76-00346 5D 


AERATED LAGOONS 


A Statistical Documentation of the Per- 
formance of Activated Sludge and Aerated Sta- 
bilization Basin Systems Operating in the Paper 
Industry, 

W76-00047 5D 


Physical-Chemical and Biological Treatability 
Investigations and Process Design for a Tall Oil 
Waste Water, 

W76-00049 5D 


Waste Treatment Variables for Kraft Mills, 
W76-00052 5D 


Single Basin Aerated Sewage Lagoon with 
Spring Time Intensified Aeration, 
W76-00350 5D 


AERATION 


Single Basin Aerated Sewage Lagoon with 
Spring Time Intensified Aeration, 
W76-00350 5D 


Pure Oxygen Treatment of Wastewater, 
W76-00354 5D 


Handling Milking-Parlor Waste, 
W76-00469 5D 


AERIAL PHOTOGRAPHY 


The First Hydrological Application of a Space 
Photograph, Tamil Nadu, India, 1967, 


W76-00486 7B 
AEROBIC CONDITIONS 

Feedlot Odor, 

W76-00467 5D 
AFRICA 


Interdisciplinary Studies of Large Reservoirs in 
Africa, 
W76-00065 4A 


AGRI-BUSINESS 


24 Million Pounds of Opportunity, 
W76-00477 5D 


AGRICULTRUAL RUNOFF 


Controlling Manure Runoff, 
W76-00444 5D 


AGRICULTURAL RUNOFF 


Hydrology and Characteristics of Feedlot Ru- 
noff, 
W76-00435 5B 


Ammonia Removal from Agricultural Runoff 
and Secondary Effluents by Selected Ion 
Exchange. 

W76-00452 SD 


Costs of Controlling Feedlot Surface Runoff, 
W76-00458 5G 


Think of Manure as a Resource, not A Waste, 
W76-00459 5D 


Test Ways to Reduce Feedlot Pollution. 
W76-00461 5G 


Concentrations and Cycles of Bacterial Indica- 
tors in Farm Surface Runoff, 
W76-00483 SB 


AIR CIRCULATION 


Interannual Fluctuations in the Rainfall of the 
India-Equatorial Pacific Region and in the 
Tropical Circulation, 

W76-00017 2B 


AIR CONDITIONING 


Cooling Towers and Water Quality, 
W76-00316 5B 


AIR ENTRAINMENT 


Hydraulic Jump in a Rough Channel, 
W76-00311 8B 


AIR-LIFT PUMPS 


Cost Comparisons and Practical Applications 
of Air-Lift Pumping, 
W76-00396 8C 


AIR POLLUTION 


Michigan’s Environmental Control Program 
and Organization, 
W76-00471 5G 
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AiR POLLUTION 


Odor Problems Associated with Agricultural 
Waste Handling, 
W76-00472 5D 


AIR ROTARY DRILLING 
Air Rotary Drilling with Organic Polymers Of- 
fers Many Benefits, 


W76-00388 8G 
AIR STRIPPING 

Ammonia Removal-What’s Best, 

W76-00258 5D 
ALGAE 


Influence of Effluents of Sulfite Cellulose Fac- 
tory on Algae in Cultures and Receiving 
Waters, 

W76-00045 5C 


The Effect of Thermal Effluent Upon the 
Standing Crop of an Epiphytic Algal Communi- 
ty, 

W76-00330 SC 


A Simple Agar Plate Method, Using Micro- 
Algae for Herbicide Bio-Assay or Detection, 
W76-00339 5A 


Utilization of Algal Assays to Assess the Ef- 
fects of Municipal, Industrial and Agricultural 
Wastewater Effluents upon Phytoplankton 
Production in the Snake River System, 

W76-00342 5A 


ALGAL GROWTH 
Utilization of Algal Assays to Assess the Ef- 
fects of Municipal, Iudustrial and Agricultural 
Wastewater Effluents upon Phytoplankton 
Production in the Snake River System, 
W76-00342 SA 


ALLUVIAL AQUIFERS 
Ground Water Conditions in Greater Tehran, 
W76-00414 4B 


Studies of Specific Capacities of Wells in Hard 
Rocks and Alluvial Formations of Mysore 
State, 


W76-00485 4B 
ALLUVIUM 

Ground Water Conditions in Greater Tehran, 

W76-00414 4B 


ALTERNATIVE PLANNING 
North Atlantic Regional 
Study, 

W76-06072 6B 


Water Resources 


How Can You Cope With Shortages. 
W76-00282 SF 


ALUM 
Alum VS. Phosphate--Wastewater Treatment, 
W76-00209 5D 


Studies on Use of Flyash in Conjunction with 
Alum for Coagulation of Turbid Water, 
W76-00232 SF 


ALUM SLUDGE 
Acidified Alum Sludge and Fly-Ash as Adjunct 
to Coagulation, 


W76-00262 5F 

Control of Surfactant Pollution, 

W76-00273 5F 
ALUMINUM 


The Determination of Specific Forms of Alu- 
minum in Natural Waters, 
W76-00091 SA 


SU-2 


SUBJECT INDEX 


ALUMINUM SULFATE Accumulation, Release, and Distribution of 
Effect of Aluminum(III) Hydrolysis on Alum Benzo (A) Pyrene -C14 in the Clam, Rangia Cu- 
Coagulation, neata, 

W76-00110 SF W76-00137 5C 

AMMONIA ANODIC STRIPPING VOLTAMMETRY 
Dynamics of Breakpoint Chlorination, Toxic Heavy Metals in Groundwater of a Por. 
W76-00115 5F 


tion of the Front Range Mineral Belt, 


Ammonia Removal-What’s Best, W76-00274 5A 


W76-00258 5D APPLIED RESEARCH 


Swine Manure Land Application Rates. Eleventh Annual Report, Water Resources 


W76-00466 SE Research Center. 

W76-00378 9D | 
Feedlot Odor, 
W76-00467 5D AQUATIC ENVIRONMENT 


AMMONIA REMOVAL 
Ammonia Removal from Agricultural Runoff 
and Secondary Effluents by Selected Ion 


Central Arizona, 
W76-00189 2H 


Hydrology of the Salt River and its Reservoirs, 





Exchange. AQUATIC INSECTS 
W76-00452 sD The Catastrophic Drift of Stream Insects After | 
Treatments with Methoxychlor  (1,1,1- 
ANAEROBIC CONDITIONS 2 Trichloro-2,2-Bis(p-Methoxypheny]) ethane), 
Theoretical Considerations of Anaerobic W76-00327 5B 
Lagoons for Poultry Wastes, 
W76-00456 5D AQUATIC LIFE 
Feedlot Odor, A Study of the Mexican Duck (Anas Diazi) in 
W76-00467 5D Southeastern Arizona, 
W76-00381 a | 
ANAEROBIC DIGESTION | 


Studies on the Metallic Ion Stimulation and 
Toxicity in Sludge Digestion, 
W76-00231 5D 


AQUATIC MICROORGANISMS 


nodinium Breve Davis in Omura Bay, (In 
Japanese), 


ANAEROBIC LAGOONS W76-00341 5B 


Sealing of Anaerobic Dairy Waste Lagoons in 


Sandy, High Water Table Soils, AQUATIC PLANTS 


On Occurrence of Similar Organisms to Gym- 


— 


W16-00445 5B The Partial Areas of Distribution of Equisetum 

Theoretical Considerations of Anaerobic ae ae In Belgium and Some New In- j 

L for Poultry Wastes, , ' 

— > Wreate 
ANALYSIS AQUEOUS SOLUTIONS 

An Analysis of Beef Cattle Feedlot Designs for Equilibria in Aqueous Solutions of Chlorinated 

Pollution Control, Isocyanurate, 

W76-00457 5D W76-00116 SF 
ANALYTICAL TECHNIQUES AQUIFER 

Nitrate Determination With Indigo Carmine, Saline Ground Waters in the Carboniferous 

W76-00021 SA 


Rocks of the English East Midlands in Relation 
to the Geology, 


New Analytical Techniques for the Study of W76-00488 oF 


Water Disinfection, 


W76-00106 5F AQUIFER CHARACTERISTICS 


Procedures and Equipment for Pumping and 
Freeflowing Tests of Water Wells, 
W76-00406 8C 


Skew Inputs and the Hurst Effect, 
W76-00317 4A 


Evaluation of Some Methods of Analysis for 
Petroleum Hy¢rocarbons in Marine Organisms, 
W76-00320 SA 


Some Hydrogeophysical Properties of the 
Bunter Sandstone of Northwest England, 
W76-00413 2F 
A New Measure of Biotic Similarity Between 
Samples and its Applications with a Cluster 
Analysis Program, 

W76-00325 7B 


Ground Water Conditions in Greater Tehran, 
W76-00414 4B 


: AQUIFER MANAGEMENT 
Fish Toxicity of S-Methy]l Fenitrothion, 


Management of Underground Water 
W76-00338 5C Resources, 
W76-00418 3B 


Evaluation of Methods for the Analysis of 
Physical, Chemical and Biochemical Properties 


of Poultry Wastewaters, AQUIFER SYSTEMS 


Studies on a Well Penetrating a Two-Aquifer 


W76-00442 5D 
System, 
ANIMAL PHYSIOLOGY W76-00401 8B 
Preliminary Observations on the Mode of Ac- 
cumulation of No. 2 Fuel Oil by the Soft Shell AQUIFER TESTING 
Clam, MYA Arenaria, Some In-Situ Permeability Tests in Sands, 
W76-00136 5C W76-00484 8B 
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AQUIFERS 
Radiocarbon Ages of Ground Water as a Basis 
for the Determination of Safe Limits of Aquifer 


Exploitation, 

W76-00363 5B 
Partially Penetrating Well in a Confined 
Aquifer, 

W76-00400 8B 


A Mathematical Approach to Some Aspects of 
Ground Water Flow in Hard Rock Areas, 


W76-00402 4B 

Hydraulics of Shallow Wells in Hard Rocks, 

W76-00404 8B 
ARIZONA 


Governmental Control of Land Use in Arizona 
(Preliminary Draft), 
W76-00183 6A 


Influence of Precipitation on Perennial Grass 
Production in the Semidesert Southwest, 
W76-00195 4A 


Arizona Energy Inventory: A Report on the 
State’s Energy Position and Outlook to 1985, 
W76-00196 6B 


A Study of the Mexican Duck (Anas Diazi) in 
Southeastern Arizona, 
W76-00381 21 


Outdoor Recreation in the Salt-Verde Basin of 
Central Arizona: Demand and Value, 
W76-00382 6B 


ARKANSAS 
Trace Element Composition of Stream Sedi- 
ments, An Integrating Factor for Water Quali- 
ty, 
W76-00377 SA 


ARSENIC COMPOUNDS 
Chemical Forms of Arsenic in Water Supplies 
and Their Removal, 
W76-00109 SF 


ARTIFICIAL RECHARGE 
Evaluation of a Proposed Connector Well, 
Northeastern Desoto County, Florida, 


W76-00095 4B 

Ground-Water Recharge Rates from Ther- 

mometry, 

W76-00294 4B 
ASIA 


Regional Distribution and Seasonal Change in 
Precipitation Variability in Monsoon Asia, 
W76-00016 2B 


Interannual Fluctuations in the Rainfall of the 
India-Equatorial Pacific Region and in the 
Tropical Circulation, 

W76-00017 2B 


ATLANTIC OCEAN 
Processes Affecting the Concentration of Silica 
at the Sediment-Water Interface of the Atlantic 
Ocean, 


W76-00304 2L 
ATLANTIC SALMON 

Fish Toxicity of S-Methyl Fenitrothion, 

W76-00338 5C 


ATLANTIC SILVERSIDES 
Morphological Anomalies in Adult Oysters, 
Scallop, and Atlantic Silversides Exposed to 
Waste Motor Oil, 
W76-00138 5C 


SUBJECT INDEX 


AUTOMATION 
Instrumentation and Automation of Waste- 
water Treatment Systems, (Literature Review), 
W76-00364 5D 


BACTERIA 
Effectiveness of Hypochlorous Acid and 
Hypochlorite Ion in Destruction of Viruses and 
Bacteria, 
W76-00117 5F 


Inactivation of Viruses and Bacteria by Ozone, 
W76-00119 


Shifts in Microbial Groups of River Water 
Upon Passage Through Cooling Systems, 
W76-00335 5C 


Biological Treatment of Effluent With Rotating 
Discs. 


W76-00345 5D 
Check Sampling for Monitoring Bacteriological 
Quality. 

W76-00391 SA 


BACTERIAL INDICATORS 
Development of a Rapid and Simple Test for 
Bacteriological Water Quality Utlizing Limulus 
Lysate, 
W76-00174 SA 


Concentrations and Cycles of Bacterial Indica- 
tors in Farm Surface Runoff, 


W76-00483 5B 
BACTERICIDES 

Treatment Trio Tames Organics, Kills Bacteria. 

W76-00253 5D 


Bactericides Used in Drilling and Completion 
Operations, 


W76-00409 5C 
BALL CLAY 

Drilling Techniques in Ball Clays, 

W76-00415 8C 
BARK 


On the Composting of Wastes From the Pulp 
and Paper Industry (Ueber die Verkom- 
postierung von Abfaellen der Zellstoff und 
Papierindustrie), 

W76-00038 SE 


Effect of Bark Addition Upon the Dewatering 
Properties of Biological Sludges, 
W76-00043 5D 


BARLEY 

Comparison of Evaporation Measurements 
Using Different Methods, 

W76-00020 2D 


BARNACLES 
A Study of the Effects of the San Francisco Oil 
Spill on Marine Life, Part II: Recruitment, 
W76-00135 x 


BAROCLINIC SYSTEMS 
A Representation of the Effects of Topography 
on Surface Rainfall Within Moving Baroclinic 
Disturbances, 
W76-00312 2B 


BARRIER BOUNDARIES 
Seepage in Well Systems Near a Barrier Boun- 
dary, 
W76-00403 8B 


BASE FLOW 
A Mathematical Approach to Some Aspects of 
Ground Water Flow in Hard Rock Areas, 
W76-00402 4B 


BIBLIOGRAPHIES 


Hydraulics of Shallow Wells in Hard Rocks, 
W76-00404 8B 


BASIC DATA COLLECTIONS 
Water-Quality Records for Selected Reservoirs 
in Texas, 1972-73 Water Years, 
W76-00086 : “ 


Ground-water Levels in the United States, 
1968-72: Northeastern States. ~ 
W76-00098 7C 


Surface Water Supply of the United States, 
1966-70: Part 2. South Atlantic Slope and East- 
ern Gulf of Mexico Basins--Volume 2. Basins 
from Ogeechee River to Carrabelle River. 

W76-00100 7C 


Surncc: Water Supply of the United States, 
1966-70: Part 12. Pacific Slope Basins in 
Washington--Volume 2. Upper Columbia River 
Basin. 

W76-00101 7C 


BASIC RESEARCH 
Eleventh Annual Report, Water Resources 
Research Center. 
W76-00378 9D 


BASIN DATA COLLECTIONS 
Quality of Surface Waters of the United States, 
1969: Parts 9 and 10. Colorado River Basin and 
the Great Basin. 
W76-00099 7C 


BATCH REACTORS 
Reduction of Aqueous Free Chlorine with 
Granular Activated Carbon, 
W76-00176 5D 


BAYOCEAN SPIT (ORE) 
Bayocean Spit, Oregon: History of Develop- 
ment and Erosional Destruction, 
W76-00004 2L 


BEACH EROSION 
Bayocean Spit, Oregon: History of Develop- 
ment and Erosional Destruction, 


W76-00004 2L 
Michigan Demonstration Erosion Control Pro- 
gram, 

W76-00313 8B 


BENTHIC FAUNA 
Long-Term Effects of an Oil Spill at West Fal- 
mouth, Massachusetts, 
W76-00146 5C 


BENZENEPOLYCARBOXYLATES 
Preliminary Environmental Hazard Assessment 
of Chlorinated Naphthalenes, Silicones, 
Fluorocarbons, Benzenepolycarboxylates, and 
Chlorophenols, 
W76-00326 5C 


BENZO (A) PYRENE-C14 
Accumulation, Release, and Distribution of 
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Party Report on The Logging of Rock Cores 
for Engineering Purposes. 

W76-00412 8G 


LONG ISLAND (NY) 
Effect of Cesspool Discharge on Ground-Water 
Quality on Long Island, N.Y., 
W76-00308 5B 


LONG-TERM PLANNING 
Discussion (Of, ‘North Atlantic Regional Water 
Resources Study,’ by H. E. Schwarz, et al.), 
W76-00073 6B 


LONG-TUBE VERTICAL DISTILLATION 
C. F. Braun and Company Conceptual Design 
of a 50 MGD Desalination Plant. 
W76-00163 3A 


C. F. Braun and Company Conceptual Design 
150-MGD LTV Desalting Plant. 
W76-00173 3A 


LOOP-RATING CURVES 

Loop-rating Curves for Various Unsteady 
Flows, 

W76-00088 8B 


SUBJECT INDEX 


LOS ANGELES COUNTY (CALIF) 
Fate of Trace Metals in Los Angeles County 
’ Wastewater Discharge, 


W76-00355 5B 
LOUISIANA 

Treat Your Waste Right, 

W76-00432 5D 


LOWER FRASER RIVER (BRIT. COLUMBIA) 
An Assessment of University Interdisciplinary 
Research: The Wisconsin River and the Lower 
Fraser River Water Quality Studies, 

W76-00077 5G 


MACROPHYTES 
Experimental Crude Oii Spills on a Small Sub- 
arctic Lake in the Mackenzie Valley, N.W.T.: 
Effects on Phytoplankton, Periphyton, and At- 
tached Aquatic Vegetation, 
W76-00142 5C 


MAINTENANCE COSTS 
Corrosion Control--Just Another Cost. 
W76-00407 8G 


MALINE CREEK (MO) 
Corps Urban Planning in St. Louis-Maline 
Creek: An Interdisciplinary Effort, 
W76-00074 3D 


Discussion (Of, ‘Corps Urban Planning in St. 
Louis-Maline Creek: An Interdisciplinary Ef- 
fort,’ by E.D. Rahubka, et al.), 

W76-00076 3D 


MAN-MADE LAKES 
Interdisciplinary Studies of Large Reservoirs in 
Africa, 
W76-00065 4A 


MANAGEMENT 
Panel on Discipline Viewpoints and Positions: 
Socio-Economics, 
W76-00062 6B 


An Assessment of University Interdisciplinary 
Research: The Wisconsin River and the Lower 
Fraser River Water Quality Studies, 


W76-00077 5G 
Probiems in Integrating Water Programs, 
W76-00082 5G 
Management of Underground Water 
Resources, 

W76-00418 3B 
Lagoons for Animal Waste Disposal, 
W76-00441 SE 


MANGANESE 
Model Sand Filters for the Removal of Col- 
loidal Manganese Oxides Using Selected Ca- 
tions as Filter Aids, 
W76-00111 SF 


MANGROVES 
Sewage Treatment and Discharge into Tropical 
Coastal Waters, 
W76-00259 5E 


MAPPING 
The First Hydrological Application of a Space 
Photograph, Tamil Nadu, India, 1967, 
W76-00486 7B 


MAPS 
Geologic Map Showing Springs Rich in Carbon 
Dioxide or Chloride in California, 
W76-00092 7C 


MATHEMATICAL STUDIES 


Water Resources of Wisconsin-Upper Wiscon- 
sin River Basin, 
W76-00094 ‘ 7C 


State of Arizona Well Location Map A-1, Hol- 
brook Area, Portions of Apache, Coconino, 
Gila, and Navajo Counties. 

W76-00187 i 7C 


Well. Location Map Nine, Colorado Plateau 
Province, Arizona: Apache, Coconino, Navajo 
and Portions of Adjacent Counties. 

W76-00197 7C 


MARINE ANIMALS 
Sublethal Effects of Oil, Heavy Metals and 
PCB’s on Marine Organisms, 


W76-00324 5C 
MARINE FISH 

Environmental Effects of Drilling Muds and 

Cuttings, 

W76-00411 5C 
MARINE GEOLOGY 


The Electro-Osmotic Guillotine, A New Device 
for Core Cutting, 
W76-00389 8c 


MASSACHUSETTS 
Long-Term Effects of an Oil Spill at West Fal- 
mouth, Massachusetts, 
W76-00146 5C 


MATERIALS RECOVERY 
Reclamation of Metal Values From Metal- 
Finishing Waste Treatment Sludges, 
W76-00370 5D 


MATERIALS SPECIFICATIONS 
Understanding Corrosion, 


W76-00395 8G 
MATERIALS TESTING 

Understanding Corrosion, 

W76-00395 8G 
MATHEMATICAL MODELS 


Loop-rating Curves for Various Unsteady 
Flows, 
W76-00088 8B 


Reduction of Aqueous Free Chlorine with 
Granular Activated Carbon, 
W76-00176 5D 


A Mathematical Model for Forecasting the 
Flow of the Sola River, 
W76-00298 2A 


A Representation of the Effects of Topography 
on Surface Rainfall Within Moving Baroclinic 
Disturbances, 

W76-00312 2B 


Rain Recordings as Basis for the Dimensnion- 
ing of Rin Runoff Systems 
(Regenschreiberaufzeichnungen als Grundlage 


zur Dimensionierung von Regenwas- 

serableitungsalagen), 

W76-00365 SB 

Another Look at the NRC Formula, 

W76-00368 ; 5D 

Screen Theory for Wells and Soil Drainpipes, 

W76-00490 8B 
MATHEMATICAL STUDIES 


Transient Well-Flow in an Unconfined-Con- 
fined Aquifer System, 
W76-00029 4B 
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MATHEMATICAL STUDIES 


An Aspect of the Solids Retention Time Con- 
trol in the Activated Sludge Process (Kassei 
oden purosesu ni okeru yojo oden no haishut- 
su), 

W76-00356 5D 


MATRIX CONDUCTION 
The Use of Resistivity Logging to Estimate 


Borehole Yield from a Matrix-Conducting 
Sandstone, 
W76-00419 4B 


MAXIMUM PROBABLE FLOOD 
A Study of Extreme Point Rainfall over Flash 
Flood Prone Regions of the Himalayan 
Foothills of North India, 


W76-00299 2B 
MAYLAYA 

Some In-Situ Permeability Tests in Sands, 

W76-00484 8B 
MEASUREMENT 


Comparison of Evaporation Measurements 
Using Different Methods, 
W76-00020 2D 


Summary of Snow Survey Measurements for 
Montana, 1922-1974, 
W76-00291 7C 


The Measurement of Heavy Rainfall Over 
Small Catchments Using Radar, 
W76-00300 2B 


The Utility of Surface Temperature Measure- 
ments for the Remote Sensing of Surface Soil 
Water Status, 

W76-00305 2G 


MEMBRANE PROCESSES 
Membrane Processes for Water Treatment, 
Conclusion, 
W76-00241 3A 


METABOLISM 
Fate of Petroleum Hydrocarbons in Marine 
Zooplankton, 
W76-00144 5C 


METAL FINISHING 
Reclamation of Metal Values From Metal- 
Finishing Waste Treatment Sludges, 
W76-00370 5D 


METAL FINISHING INDUSTRY WASTES 
On the Waste Water Treatment System by 
Present Lancy Method (Genjo ni okeru ranshi 
hoshiki ni yoru haisuishori shisutemu ni tsuite), 
W76-00132 5D 


METAL IONS 
Movement of Trace Metals with Percolating 
Water, 
W76-00374 5B 


METALS 
Application of Gas Chromatography of Volatile 
Metal Chelates to Water Analysis, 
W76-00105 SA 


On the Waste Water Treatment System by 
Present Lancy Method (Genjo ni okeru ranshi 
hoshiki ni yoru haisuishori shisutemu ni tsuite), 
W76-00132 5D 


Trace Element Composition of Stream Sedi- 
ments, An Integrating Factor for Water Quali- 


ty, 
W76-00377 SA 
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SUBJECT INDEX 


Applications to Plating Wastewater Treatment 
of Sloped Plates Settling Tank (Keisha-ban 
shiki chinden so no mekki haisui shorti e no 
oyo). 

W76-00492 5D 


METEOROLOGY 


The High Plains: Problems of Semiarid En- 
vironments. 
W76-00179 6D 


METHANE 


The Effect of Geological Features on the Oc- 
currence of Gas Outburst Fractures in the East 
Midland Coalfield, 

W76-00424 8E 


METHODOLOGY 


A Simple Agar Plate Method, Using Micro- 
Algae for Herbicide Bio-Assay or Detection, 


W76-00339 SA 

Field Results: Noise-Logging Technique, 

W76-00423 8G 
METHOXYCHLOR 


The Catastrophic Drift of Stream Insects After 
Treatments with Methoxychlor (1,1,1- 
Trichloro-2,2-Bis(p-Methoxypheny]l) ethane), 

W76-00327 5B 


METHYL MERCAPTAN 
Polarographic Determination of Dimethyl 
Disulfide and Methyl Mercaptan in Aqueous 
Solutions Containing both (Opredelenie metil- 
merkaptana i dimetildisul’fida v vodnykh rast- 


vorakh pri ikh sovmestnom pristustvii 
polyarograficheskim metodom), 
W76-00054 SA 


MEXICAN DUCK 
A Study of the Mexican Duck (Anas Diazi) in 
Southeastern Arizona, 


W76-00381 21 
MICHIGAN 

River Quality and Industrial Adjustment: A 
Case Study, 

W76-00039 5G 
Michigan Demonstration Erosion Control Pro- 
gram, 

W76-00313 8B 


Economic Impact of Selected Pollution Control 
Measures on Beef and Dairy Farms, 
W76-00470 5G 


Michigan’s Environmental Control Program 
and Organization, 
W76-00471 5G 


Odor Problems Associated with Agricultural 
Waste Handling, 
W76-00472 5D 


MICROBIOLOGY 
Bacteriological Water Quality Methods for 
Determining Ruminant Fecal Pollution, 
W76-00380 SA 


MICROORGANISMS 
Correlated Changes of Enzymatic Activity in 
Soils of Vertical Zones, (In Russian), 
W76-00044 2G 


MIGRATION 
‘Migration’ of Blowouts in Seagrass Beds at 
Barbados and Carriacou, West Indies, and Its 
Ecological and Geological Implications, 
W76-00329 5C 


MINING 
Fracturing in the Zone Around a Blasthole, 
WhitePine, Minnesota, 
W76-00035 8B 


Environmental Monitoring: A New Require- 
ment for the Mining Industry, 
W76-00037 SA 


MINNESOTA 
Fracturing in the Zone Around a Blasthole, 
WhitePine, Minnesota, 
W76-00035 8B 


Small-Stream Flood Investigations in Min- 
nesota, October 1958 to September 1973, 
W76-00085 7C 


Eleventh Annual Report, Water Resources 
Research Center. 
W76-00378 9D 


MINNOWS 
Toxicity of a Linear Alkylate Sulfonate Deter- 
gent to Larvae of Four Species of Freshwater 
Fish, 
W76-00337 SC 


MIREX 
Effects of Ingested Mirex and DDT on Juvenile 
Callinectes Sapidus Rathbun, 


W76-00333 5C 
MISSISSIPPI 

An Estuarine Low-Temperature Fish-Kill in 

Mississippi, With Remarks on _ Restricted 

Necropsies, 

W76-00321 5C 
MISSOURI 


Corps Urban Planning in St. Louis-Maline 
Creek: An Interdisciplinary Effort, 


W76-00074 3D 
Check Sampling for Monitoring Bacteriological 
Quality. 

W76-00391 5A 


MISSOURI RIVER 
Quantitative Prediction of Seasonal Rating 
Curve Shifts, 
W76-00026 2E 


Analysis of Nonpoint-Source Pollutants in the 
Missouri Basin Region, 
W76-00369 SB 


MIXING 
Quantitative Estimates of Biological Mixing 
Rates in Abyssal Sediments, 


W76-00010 2L 

The Role of Mixing in Equalization, 

W76-00237 5D 
MODEL STUDIES 


Multiplication of Ice Particles in Slightly Super- 
cooled Cumulus, 
W76-00001 2B 


Production of Ice Crystals by Riming in 
Slightly Supercooled Cumulus, 
W76-00019 2B 


A Hele-Shaw Analog Study of the Seepage of 
Groundwater Resting on a Sloping Bed, 
W76-00025 2F 


Interdisciplinary Modeling of Limnological 
Aspects of the Great Lakes, 
W76-00067 2H 
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Discussion (Of, ‘Interdisciplinary Modeling of 
Limnological Aspects of the Great Lakes’ by 
L. T. Crook), 

W76-00068 2H 


Discussion (Of, ‘Interdisciplinary Modeling of 
Limnological Aspects of the Great Lakes,’ by 
L.T. Crook), 

W76-00069 2H 


Simulation of Water-and Vapor-Dominated 
Hydrothermal Reservoirs, 
W76-00087 2A 


A Mathematical Model for Forecasting the 
Flow of the Sola River, 
W76-00298 2A 


A Representation of the Effects of Topography 
on Surface Rainfall Within Moving Baroclinic 
Disturbances, 

W76-00312 2B 


Equilibrium and Stability in Laboratory Models 
of Sewage Ponds and Polluted Rivers, 
W76-00331 5C 


MOISTURE 
Inclusion of Plant Moisture Status in Combina- 
tion-Method Estimates of Pasture Evaporation, 
W76-00027 2D 


MOISTURE AVAILABILITY 
Soil Moisture Availability and Movement, 
W76-00007 2G 


MOISTURE DEFICIT 
The Effects of Climate on Water use in Canter- 
bury Irrigation Schemes, 
W76-00194 2G 


MOISTURE TENSION 
The Relationship Between Solar Radiation, Soil 
Water, and Water Potential of Ears of Wheat, 
W76-00150 3F 


MOLLUSCS 
Evaluation of Some Methods of Analysis for 
Petroleum Hydrocarbons in Marine Organisms, 
W76-00320 SA 


MOLLUSKS 
Preliminary Observations on the Mode of Ac- 
cumulation of No. 2 Fuel Oil by the Soft Shell 
Clam, MYA Arenaria, 
W76-00136 5C 


Accumulation, Release, and Distribution of 
Benzo (A) Pyrene -C14 in the Clam, Rangia Cu- 
neata, 

W76-00137 5C 


Morphological Anomalies in Adult Oysters, 
Scallop, and Atlantic Silversides Exposed to 
Waste Motor Oil, 

W76-00138 5C 


The Effect of Pesticides on Byssus Formation 
in the Common Mussel, Mytilus Edulis, 
W76-00328 sc 


MONETARY BENEFITS 
Outdoor Recreation in the Salt-Verde Basin of 
Central Arizona: Demand and Value, 


W76-00382 6B 
MONITORING 

Strategies for Water Quality Monitoring, 

W76-00178 SA 


Instrumentation for Monitoring Water Quality, 
W76-00360 SA 


SUBJECT INDEX 


Monitoring the Environment, 
W76-00361 SA 


Check Sampling for Monitoring Bacteriological 
Quality. 


W76-00391 SA 
MONITORING STRATEGIES 

Strategies for Water Quality Monitoring, 

W76-00178 SA 
MONSOONS 


Regional Distribution and Seasonal Change in 
Precipitation Variability in Monsoon Asia, 
W76-00016 2B 


Interannual Fluctuations in the Rainfall of the 
India-Equatorial Pacific Region and in the 
Tropical Circulation, 

W76-00017 . 2B 


MONTANA 
Summary of Snow Survey Measurements for 
Montana, 1922-1974, 
W76-00291 7C 


MORAVIAN KARST 
Paleohydrology of the Caves in the Moravsky 
Kras (Moravian Karst), 
W76-00394 2F 


MORPHOLOGY 
On Occurrence of Similar Organisms to Gym- 
nodinium Breve Davis in Omura Bay, (In 
Japanese), 
W76-00341 5B 


MULLET 
An Estuarine Low-Temperature Fish-Kill in 


Mississippi, With Remarks on Restricted 

Necropsies, 

W76-00321 5C 
MULTI-AQUIFER SYSTEMS 

Studies on a Well Penetrating a Two-Aquifer 

System, 

W76-00401 8B 


MULTIOBJECTIVE PLANNING 
Panel on Discipline Summaries and Outlooks: 
Interdisciplinary Planning and Use of the 
Systems Concept in Planning, 
W76-00079 6A 


MULTIPLE-EFFECT FALLING-FILM PROCESS 
The Dow Chemical Company Conceptual 
Design of a 50 MGD Desalination Plant. 
W76-00161 3A 


MULTIPLE-EFFECT MULTIPLE-FLASH 
SYSTEM 
The H. K. Ferguson Company Conceptual 
Design of a 50 MGD Desalination Plant. 
W76-00158 3A 


MULTIPLE-OBJECTIVE PLANNING 

North Atlantic Regional Water Resources 
Study, 

W76-00072 6B 


Discussion (Of, ‘North Atlantic Regional Water 
Resources Study,’ by H. E. Schwarz, et al.), 
W76-00073 6B 


MUNICIPAL WASTES 
Design for Joint Treatment of Municipal and 
Paper Mill Waste at Lynchburg, Virginia, 
W76-00042 5D 


MUNICIPAL WATER 
Acidified Alum Sludge and Fly-Ash as Adjunct 
to Coagulation, 
W76-00262 SF 


NEVADA 


MUSSELS 
The Effect of Pesticides on Byssus Formation 
in the Common Mussel, Mytilus Edulis, 
W76-00328 : 5C 


NAPTHALENES E 
An Experimental Oil Spill: The Distribution of 
Aromatic Hydrocarbons in the Water, Sedi- 
ment, and Animal Tissues Within a Shrimp 
Pond, . 
W76-00149 SC 


NATIONAL WATER COMMISSION 
Interdisciplinary Aspects of Water Resources 
Planning and Management, 

W76-00061 6B 


NATURAL STREAMS 
Development of Improved Procedures for Mea- 
surement of Mill Effluent and Receiving Water 
Color, 
W76-00040 5A 


NATURAL WATERS 
The Solubility of Ferric Oxyhydroxides in 
Natural Waters, 
W76-0001 1 2K 


NAUPLIS GROWTH STAGES 
The Developmental Stages of Pseudodiaptomus 
Marinus Sato (Copepoda, Calanoida) Reared in 
the Laboratory, 
W76-00336 5C 


NEBRASKA 
Groundwater Geology of Southwest Nebraska 
Ground Water Conservation District, 
W76-00005 4B 


Rates of Water Entry into the Subsoil of 
Several Soil Series in Nebraska, 
W76-00008 5D 


Hydrology and Characteristics of Feedlot Ru- 
noff, 
W76-00435 5B 


Guidelines on Livestock Waste Control Facili- 
ties. 


W76-00453 5D 

Runoff Control for a Creek Bank Feedlot, 

W76-00454 5D 

Nebraska Animal Waste Research, 

W76-00455 5D 

Test Ways to Reduce Feedlot Pollution. 

W76-00461 5G 

Braking Feedlot Runoff. 

W76-00462 5G 
NERITIC 


Use of a Bioassay Test in Evaluating the Tox- 
icity of Drilling Fluid Additives on Galveston 
Bay Shrimp, 

W76-00408 SA 


NETWORK DESIGN 
Strategies for Water Quality Monitoring, 


W76-00178 SA 
NETWORKS 

Strategies for Water Quality Monitoring, 

W76-00178 SA 
NEVADA 


Upper Carson River Water Study, Water Year 
1973, 
W76-00006 2D 
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NEVADA 


Cost of Producing Crops in the Irrigated 
Southwest: Part III - Nevada, 


W76-00383 . 3F 
NEW JERSEY 

Pines on a High Salt Diet, 

W76-00154 3C 


NEW MEXICO GROUNDWATER LAW 
Legal Problems and Solutions to Surface- 
Ground-Water Management, 
W76-00180 6D 


NEW YORK 
Nutrient Inputs to a Lake and Their Effects 
Upon Water Quality, 
W76-00104 5C 


Effect of Cesspool Discharge on Ground-Water 
Quality on Long Island, N.Y., 
W76-00308 5B 


Bench-Scale High-Rate Disinfection of Com- 
bined Sewer Overflows; With Chlorine and 
Chlorine Dioxide, 


W76-00371 5D 
NITRATES 

Nitrate Determination With Indigo Carmine, 

W76-00021 SA 


Fertilizer Application Rates and Nitrate Con- 
centrations in Illinois Surface Waters, 
W76-00290 5B 


Effect of Cesspool Discharge on Ground-Water 
Quality on Long Island, N.Y., 


W76-00308 5B 
NITRIFICATION 

One-Step Nitrification and Carbon Removal, 

W76-00352 5D 
NITROGEN 


Predicting Nitrogen Fertilizer Requirements 
After Land Leveling, 
W76-00155 3F 


Nutrient Transformations in a Swine Waste 
Oxidation Ditch, 
W76-00429 5D 


The Effect of Soil Moisture on Content of 
Various Fractions of Protein Nitrogen in 
Plants, (In Azerbaijanian), 

W76-00450 3F 


Swine Manure Land Application Rates. 
W76-00466 SE 


NITROGEN BALANCE 
Development of a Nitrogen Balance in a 
Laboratory Soil Profile with a Heavy Applica- 
tion of Beef Cattle Wastes, 
W76-00425 5B 


NITROGEN COMPOUNDS 
Nitrate Determination With Indigo Carmine, 
W76-00021 SA 


NITROGEN CONTROL 
Evaluation of Methods for the Analysis of 
Physical, Chemical and Biochemical Properties 
of Poultry Wastewaters, 
W76-00442 5D 


NITROGEN TRIBROMIDE 
Kinetics of Viral Inactivation by Bromine, 


W76-00118 SF 
NOISE-LOGGING 

Field Results: Noise-Logging Technique, 

W76-00423 8G 
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SUBJECT INDEX 


NON-PENETRATING WELLS 
Skimming of Fresh Water Afloat Upon Salt 
Water, 
W76-00405 4B 


NON-POINT SOURCE POLLUTION 
Analysis of Nonpoint-Source Pollutants in the 
Missouri Basin Region, 
W76-00369 5B 


NORTH ATLANTIC STUDY 
North Atlantic Regional Water Resources 
Study, 
W76-00072 6B 


Discussion (Of, ‘North Atlantic Regional Water 
Resources Study,’ by H. E. Schwarz, et al.), 


W76-00073 6B 
NORTH CAROLINA 

Strategies for Water Quality Monitoring, 

W76-00178 SA 


NORTH DAKOTA 
In Situ Hydraulic Conductivity at Four Hill- 
slope Locations in a Closed Drainage System, 
W76-00023 2G 


NORTH WALES 
The Measurement of Heavy Rainfall Over 
Small Catchments Using Radar, 
W76-00300 2B 


A Representation of the Effects of Topography 
on Surface Rainfall Within Moving Baroclinic 
Disturbances, 

W76-00312 2B 


NORTHEAST U. S. 
Index to U. S. Geological Survey Computer 
Files Containing Daily Values for Water 
Parameters to September 30, 1971, Northeast- 
ern Region, 
W76-00097 7C 


Ground-water Levels in the United States, 
1968-72: Northeastern States. 
W76-00098 7C 


NORTHERN HIGH PLAINS 
Transmountain Water Diversion for the High 
Plains, 
W76-00181 6D 


NSSC PULP MILLS 
Comparative Study of Thermal Techniques for 
Secondary Sludge Conditioning, 


W76-00046 5D 

Waste Treatment Variables for Kraft Mills, 

W76-00052 5D 
NUISANCE 

Commercial Feedlots-Nuisance, Zoning and 

Regulation, 

W76-00449 5G 


NUMERICAL ANALYSIS 
Point Source Dispersion in Turbulent Open 
Channels, 


W76-00014 8B 

Finite Element Simulation of Flood Hydro- 

graphs, 

W76-00303 2E 
NUTRIENT REMOVAL 

Alum VS. Phosphate--Wastewater Treatment, 

W76-00209 5D 
NUTRIENTS 


Nutrient Inputs to a Lake and Their Effects 
Upon Water Quality, 
W76-00104 5C 


Utilization of Algal Assays to Assess the Ef- 
fects of Municipal, Industrial and Agricultural 
Wastewater Effluents upon Phytoplankton 
Production in the Snake River System, 

W76-00342 SA 


Principles of Nutrient Control for Agricultural 
Wastewaters, 
W76-00431 5B 


Effect of Nutrient Input Reduction on the 
Eutrophication of the Madison Lakes. 


W76-00500 5G 
OCEAN POLLUTION 

Environmental Effects of Drilling Muds and 

Cuttings, 

W76-00411 5C 
OCEANS 


Quantitative Estimates of Biological Mixing 
Rates in Abyssal Sediments, 
W76-00010 2L 


ODOR 


Ozone Stifles Sewage Odors in Residential 
Areas, 
W76-00210 5D 


Experiments on Fluid Bed Treatment Using 
Petroleum-Based Spheroidal Dust Coal, (In 


Japanese), 

W76-00211 5F 
Canada Pioneers Large-Scale Ozone Plants. 
W76-00216 5D 
‘Catty’ Odours in Sewage Works, 

W76-00266 5D 
Feedlot Odor, 

W76-00467 5D 


Odor Problems Associated with Agricultural 
Waste Handling, 
W76-00472 5D 


ODOR CONTROL 


Evaluation of Methods for the Analysis of 
Physical, Chemical and Biochemical Properties 
of Poultry Wastewaters, 


W76-00442 5D 
OFFSHORE PLATFORMS 

Environmental Effects of Drilling Muds and 

Cuttings, 

W76-00411 SC 


OIL INDUSTRY 


Determination of the Possibility of the Biologi- 
cal Treatment of Wastewaters Generated in 
Petroleum Refineries. Part V. Degradation of 
Naphthenic Acids and Sulfonic Acids 
(Determinarea Tratabilitatii biologice a apelor 
reziduale din rafinariile de petrol. V. 
Degradarea acizilor naftenici si a acizilor sul- 
fonici). 

W76-00126 5D 


Water Budget of a Refinery (Wasserhauswit 
Einer Raffinerie), 
W76-00499 SD 


OIL POLLUTION 


Oil Pollution of the Sea and the Petroleum In- 
dustry (Vertidos al Mar En La Industria Del 
Petroleo), 

W76-00127 5G 


A Study of the Effects of the San Francisco Oil 
Spill on Marine Life, Part II: Recruitment, 
W76-00135 5C 
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Accumulation, Release, and Distribution of 
Benzo (A) Pyrene -C14 in the Clam, Rangia Cu- 
neata, 

W76-00137 5C 


Morphological Anomalies in Adult Oysters, 
Scallop, and Atlantic Silversides Exposed to 
Waste Motor Oil, 

W76-00138 5C 


Long-Term Chemical and Biological Effects of 
a Persistent Oil Spill Following the Grounding 
of the General M. C. Meigs, 

W76-00139 5C 


Oil Pollution Studies on Lake Maracaibo, 
Venezuela, 
W76-00140 5A 


The Effect of Prudhoe Bay Crude Oil on Sur- 
vival and Growth of Eggs, Alevins, and Fry of 
Pink Salmon, Oncorhynchus Gorbuscha, 

W76-00141 5C 


Experimental Crude Oil Spills on a Small Sub- 
arctic Lake in the Mackenzie Valley, N.W.T.: 
Effects on Phytoplankton, Periphyton, and At- 
tached Aquatic Vegetation, 

W76-00142 5C 


Petroleum Hydrocarbons and Oyster Resources 
of Galveston Bay, Texas, 


W76-00143 5C 
Fate of Petroleum Hydrocarbons in Marine 
Zooplankton, 

W76-00144 5C 


Chevron Main Pass Block 41 Oil Spill: Chemi- 
cal and Biological Investigations, 
W76-00145 SA 


Long-Term Effects of an Oil Spill at West Fal- 
mouth, Massachusetts, 
W76-00146 SC 


Boone Creek Oil Spill, 
W76-00147 5C 


Fate and Effects of Crude Oil on an Estuarine 
Pond, 
W76-00148 5C 


An Experimental Oil Spill: The Distribution of 
Aromatic Hydrocarbons in the Water, Sedi- 
ment, and Animal Tissues Within a Shrimp 
Pond, 

W76-00149 5C 


Evaluation of Some Methods of Analysis for 
Petroleum Hydrocarbons in Marine Organisms, 
W76-00320 SA 
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Preliminary Observations on the Mode of Ac- 
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Clam, MYA Arenaria, 
W76-00136 5C 


OIL SPILLS 
A Study of the Effects of the San Francisco Oil 
Spill on Marine Life, Part I]: Recruitment, 
W76-00135 5C 


Long-Term Chemical and Biological Effects of 
a Persistent Oil Spill Following the Grounding 
of the General M. C. Meigs, 

W76-00139 5C 


Experimental Crude Oil Spills on a Small Sub- 
arctic Lake in the Mackenzie Valley, N.W.T.: 
Effects on Phytoplankton, Periphyton, and At- 
tached Aquatic Vegetation, 
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Chevron Main Pass Block 41 Oil Spill: Chemi- 
cal and Biological Investigations, 
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Long-Term Effects of an Oil Spill at West Fal- 
mouth, Massachusetts, 
W76-00146 SC 


Boone Creek Oil Spill, 
W76-00147 5C 


An Experimental Oil Spill: The Distribution of 
Aromatic Hydrocarbons in the Water, Sedi- 
ment, and Animal Tissues Within a Shrimp 
Pond, 


W76-00149 SC 

The Fate of Spilled Navy Distillate Fuel, 

W76-00323 SA 
OIL WASTES 


Any Car Repair Shop Can Have Its Own 
Equipment for the Treatment of Used Oil 
Emulsions (Ogni officina meccanica puo avere 
il suo impianto per il trattamento delle emul- 
sioni oleose esauste). 

W76-00130 5D 


Morphological Anomalies in Adult Oysters, 
Scallop, and Atlantic Silversides Exposed to 
Waste Motor Oil, 

W76-00138 5C 


The Effect of Prudhoe Bay Crude Oil un Sur- 
vival and Growth of Eggs, Alevins, and Fry of 
Pink Salmon, Oncorhynchus Gorbuscha, 

W76-00141 SC 


Petroleum Hydrocarbons and Oyster Resources 
of Galveston Bay, Texas, 


W76-00143 5C 
Fate of Petroleum Hydrocarbons in Marine 
Zooplankton, 

W76-00144 5C 


The Fate of Spilled Navy Distillate Fuel, 
W76-00323 SA 


Used Oils as Sources of Raw Materials and of 
Energy (les huiles usagees source de Matieres 
Premieres et d’energie), 

W76-00498 5D 


OKLAHOMA 


Improvement of Water Application of Self- 
Propelled Sprinkler Irrigation Systems, 
W76-00200 3F 


The Depositional Environment of Zinc, Lead 
and Cadmium in Reservoir Sediments, 
W76-00292 5B 


ON-SITE INVESTIGATIONS 


Groundwater Conditions in the Penrith Sand- 
stone at Cliburn, Westmorland, 
W76-00309 4B 


OPEN CHANNEL FLOW 


Point Source Dispersion in Turbulent Open 
Channels, 


W76-00014 8B 

Analysis of Flow Through Vegetation, 

W76-00015 4A 

Hydraulic Jump in a Rough Channel, 

W76-00311 8B 
OPERATIONS 


The Degign and Operation of an Open-Front, 
Slotted Floor Beef Confinement Building, 
W76-00447 5D 


ORGANIC WASTES 


OREGON 


Bayocean Spit, Oregon: History of Develop- 
ment and Erosional Destruction, 
W76-00004 ; 2L 


Bibliography of Available Ground-Water Infor- 
mation in Oregon, - 
W76-00289 4B 


ORGANIC COMPOUNDS 


Influence of Surface Oxides on Adsorption and 
Catalysis with Activated Carbon, 
W76-00112 5D 


Active Carbon: Dechlorination and the Adsorp- 
tion of Organic Compounds, 
W76-00113 5D 


Accumulation, Release, and Distribution of 
Benzo (A) Pyrene -C14 in the Clam, Rangia Cu- 
neata, 

W76-00137 bb 


Petroleum Hydrocarbons and Oyster Resources 
of Galveston Bay, Texas, 
W76-00143 5C 


Boone Creek Oil Spill, 
W76-00147 5C 


An Experimental Oil Spill: The Distribution of 
Aromatic Hydrocarbons in the Water, Sedi- 
ment, and Animal Tissues Within a Shrimp 
Pond, 

W76-00149 SC 


Accumulation and Eliminating Studies of Four 
Detergent Fluorescent Whitening Agents in 
Bluegill (Lepomis Macrochitus), 

W76-00318 5A 


PCB’s in Suburban Watershed, Reston, Va., 
W76-00319 5B 


Evaluation of Some Methods of Analysis for 
Petroleum Hydrocarbons in Marine Organisms, 
W76-00320 SA 


Preliminary Environmental Hazard Assessment 
of Chlorinated Naphthalenes, Silicones, 
Fluorocarbons, Benzenepolycarboxylates, and 
Chlorophenols, 

W76-00326 x 


The Effect of Pesticides on Byssus Formation 
in the Common Mussel, Mytilus Edulis, 
W76-00328 5C 


PCB Contents in Several Species of Flatfish 
Collected in the Eastern Bering Sea, (In 
Japanese), 

W76-00332 SA 


Toxicity of a Linear Alkylate Sulfonate Deter- 
gent to Larvae of Four Species of Freshwater 
Fish, 

W76-00337 SC 


Fish Toxicity of S-Methy! Fenitrothion, 
W76-00338 5C 


Flame Retardant Release from Fabrics During 
Laundering and Their Toxicity to Fish, 
W76-00340 SC 


ORGANIC MATTER 


Correlated Changes of Enzymatic Activity in 
Soils of Vertical Zones, (In Russian), 
W76-00044 2G 


ORGANIC WASTES 


Treatment Trio Tames Organics, Kills Bacteria. 
W76-00253 SD 
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Consequences of Waste Disposal on Land, 
W76-00427 5E 


ORGANOPHOSPHORUS PESTICIDES 
Fish Toxicity of S-Methyl Fenitrothion, 


W76-00338 5C 
ORIFICE SIZE 

Cavitation and Size Scale Effects for Orifices, 

W76-00489 8B 
ORIFICES 

Cavitation and Size Scale Effects for Orifices, 

W76-00489 8B 
OUTFALL SEWERS 

Plastic Outfall Laid Extra Deep. 

W76-00343 SE 
OUTLET WORKS 

Stilling Basin Design for Low Froude Number, 

W76-00013 8B 
OVERFLOW 


An Evaluation of Three Combined Sewer Over- 
flow Treatment Alternatives, 
W76-00242 5D 


OVERFLOWS 
Bench-Scale High-Rate Disinfection of Com- 
bined Sewer Overflows; With Chlorine and 
Chlorine Dioxide, 
W76-00371 5D 


Physical and Settling Characteristics of Particu- 
lates in Storm and Sanitary Wastewaters, 
W76-00372 5D 


OXIDATION 
Biological Treatment of Wastewaters in a Card- 
board Manufacturing Plant (Trattamento 
biologico delle acque di scarico di un car- 
tonificio), 
W76-00128 5D 


Present Situation of Waste Water from Printing 
and Film Developing Plants and Treatment 
(Insatsu shashin genzo kojo haisui no jittai 
chosa to shori ni tsuite), 

W76-00134 5D 


OXIDATION LAGOONS 
Nutrient Transformations in a Swine Waste 
Oxidation Ditch, 
W76-00429 5D 


Farm Effluent--Electrical Disposal Methods, 
W76-00438 5D 


An Analysis of Beef Cattle Feedlot Designs for 
Pollution Control, 
W76-00457 5D 


OXYGEN 
Oxygen consumption in the Brown Trout, 
Salmo Trutta M. Fario L, 
W76-00283 21 


OXYGEN DISSOLVING UNIT 
Oxygen Dissolving Unit for an Activated 
Sludge Plant. 
W76-00349 5D 


OXYGENATION 
Pure Oxygen Treatment of Wastewater, 
W76-00354 5D 


OYSTER 
Morphological Anomalies in Adult Oysters, 
Scallop, and Atlantic Silversides Exposed to 
Waste Motor Oil, 
W76-00138 5C 
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Petroleum Hydrocarbons and Oyster Resources 
of Galveston Bay, Texas, 
W76-00143 SC 


An Experimental Oil Spill: The Distribution of 
Aromatic Hydrocarbons in the Water, Sedi- 
ment, and Animal Tissues Within a Shrimp 
Pond, 

W76-00149 5C 


OZONE 


Inactivation of Viruses and Bacteria by Ozone, 
W76-00119 5F 


Effect of the Inorganic Coagulant for the Dye- 
ing Waste Water Treatment with Ozone, (In 
Japanese), : 

W76-00122 5D 


Ozone Stifles Sewage Odors in Residential 
Areas, 
W76-00210 5D 


Water-Disinfection Challengers Now on Tap, 
W76-00215 5F 


Canada Pioneers Large-Scale Ozone Plants. 
W76-00216 5D 


UV-Ozone Oxidation/Sterilization Process, 
W76-00243 5D 


Treatment Trio Tames Organics, Kills Bacteria. 
W76-00253 5D 


Tertiary Treatment of Waste Water With 
Ozone and Ultrasonics. 
W76-00347 5D 


PACIFIC OCEAN 


Interannual Fluctuations in the Rainfall of the 
India-Equatorial Pacific Region and in the 
Tropical Circulation, 

W76-00017 2B 


PACIFIC SLOPE BASINS (WASH) 


Surface Water Supply of the United States, 
1966-70: Part 12. Pacific Slope Basins in 
Washington--Volume 2. Upper Columbia River 
Basin. 

W76-00101 7C 


PAINT FACTORY WASTES 


Waste Water Disposal of Painting Factory and 
Closed-Systematization (Toso kojo no haisui 
shori to kurozudo-shisutemu ka), 

W76-00133 5D 


PALEOHYDROLOGY 


Paleohydrology of the Caves in the Moravsky 
Kras (Moravian Karst), 
W76-00394 2F 


PAPER MACHINE 


Changes in Recirculated Water in a Paper 
Machine Over a _ Six Day Period 
(Veraenderungen im Kreislaufwasser einer 
Papiermaschine waehrend einer 6 Tage-Betrieb- 
speriode), 

W76-00053 5D 


PAPERBOARD MILLS 


Water Quality-Limited Approach to Effluent 
Reduction in Paper Manufacture, 
W76-00048 5G 


PARTIAL PENETRATION 


Upconing of the Salt-Water--Fresh-Water In- 
terface Beneath a Pumping Well, 
W76-00295 4B 





PARTIALLY PENETRATING WELLS 

Partially Penetrating Well in a Confined 
Aquifer, 

W76-00400 8B 


PARTICULATE DENSITY 
Physical and Settling Characteristics of Particu- 
lates in Storm and Sanitary Wastewaters, 
W76-00372 5D 


PASTURE EVAPORATION 
Inclusion of Plant Moisture Status in Combina- 
tion-Method Estimates of Pasture Evaporation, 
W76-00027 2D 


PASTURES 
Inclusion of Plant Moisture Status in Combina- 
tion-Method Estimates of Pasture Evaporation, 
W76-00027 2D 


PATENTS 
Treatment of Sludge From Sewerage and Burnt 
Ashes, 
W76-00244 SE 


Biological Treatment of Effluent With Rotating 
Discs. 
W76-00345 5D 


Waste Water Purification Using Active Carbon 
and Ash. 
W76-00346 5D 


Tertiary Treatment of Waste Water With 
Ozone and Ultrasonics. 
W76-00347 5D 


Filter for Purification of Waste Water. 
W76-00348 5D 


Oxygen Dissolving Unit for an Activated 
Sludge Plant. 
W76-00349 5D 


Single Basin Aerated Sewage Lagoon with 
Spring Time Intensified Aeration, 
W76-00350 5D 


PATH OF POLLUTANTS 
Laboratory Modeling of Thermal Structure in 
Stagnant Water, 
W76-00199 2H 


The Fate of Spilled Navy Distillate Fuel, 
W76-00323 SA 


Fate of Trace Metals in Los Angeles County 
Wastewater Discharge, 
W76-00355 5B 


Movement of Trace Metals with Percolating 
Water, 
W76-00374 SB 


Trace Element Composition of Stream Sedi- 
ments, An Integrating Factor for Water Quali- 
ty, 
W76-00377 5A 


Movement of Chemical Contaminants in 
Ground Water, 
W76-00410 5B 


PATHOGENIC BACTERIA 

New Chlorine Application Improves Viral 
Kills. 

W76-00204 5D 


Bacteriological Water Quality Methods for 
Determining Ruminant Fecal Pollution, 
W76-00380 5A 
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PENETRATION 


Upconing of the Salt-Water--Fresh-Water In- 
terface Beneath a Pumping Well, 


W76-00295 4B 
Partially Penetrating Well in a Confined 
Aquifer, 

W76-00400 8B 


PERCOLATING WATER 


Movement of Trace Metals with Percolating 
Water, 
W76-00374 5B 


PERCOLATION 


Rates of Water Entry into the Subsoil of 
Several Soil Series in Nebraska, 
W76-00008 5D 


PERCOLATION RATES 


Rates of Water Entry into the Subsoil of 
Several Soil Series in Nebraska, 
W76-00008 5D 


PERCUSSION WELLS 


The Hydrogeological Investigation of Fissure- 
Flow by Borehole Logging Techniques, 
W76-00417 8G 


PERENNIAL GRASSES 


Influence of Precipitation on Perennial Grass 
Production in the Semidesert Southwest, 
W76-00195 4A 


PERFORMANCE 


The Performance of Full-Scale Sludge Flota- 
tion Plant, 
W76-00267 5D 


Factory and Field Testing of Pumps, 
W76-00281 8C 


Procedures and Equipment for Pumping and 
Freeflowing Tests of Water Wells, 
W76-00406 8C 


PERIPHYTON 


Experimental Crude Oil Spills on a Small Sub- 
arctic Lake in the Mackenzie Valley, N.W.T.: 
Effects on Phytoplankton, Periphyton, and At- 
tached Aquatic Vegetation, 


W76-00142 SC 

Boone Creek Oil Spill, 
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PERMEABILITY 


Some Hydrogeophysical Properties of the 
Bunter Sandstone of Northwest England, 


W76-00413 2F 

Some In-Situ Permeability Tests in Sands, 

W76-00484 8B 
PERMITS 


Animal Waste--Regulatory Considerations, 
W76-00436 5G 


Economic Impact of Selected Pollution Control 
Measures on Beef and Dairy Farms, 
W76-00470 5G 


Odor Problems Associated with Agricultural 
Waste Handling, 
W76-00472 5D 


NPDES Permit System and Guidelines for 
Michigan Presented at the Agricultural Waste 


Conference, Michigan State University, 
W76-00473 5B 


SUBJECT INDEX 


PESTICIDES 
The Effect of Pesticides on Byssus Formation 
in the Common Mussel, Mytilus Edulis, 
W76-00328 5C 


PETROLEUM HYDROCARBONS 
Sublethal Effects of Oil, Heavy Metals and 
PCB’s on Marine Organisms, 
W76-00324 s€ 


PHENOLS 
Organic Compounds From Kraft Pulping Ef- 
fluents. III. Phenols (Organicheskie veshchest- 
va stochnykh vod  sul’fatnotsellyuloznogo 
proizvodstva. III. Fenoly), 
W76-00055 SA 


Preliminary Environmental Hazard Assessment 
of Chlorinated Naphthalenes, Silicones, 
Fluorocarbons, Benzenepolycarboxylates, and 
Chlorophenols, 

W76-00326 5C 


PHOSPHATES 
Evaluation of a Recreational Lake Rehabilita- 
tion Project, 
W76-00379 5A 


PHOSPHORUS 
Evaluation of a Recreational Lake Rehabilita- 
tion Project, 
W76-00379 5A 


Nutrient Transformations in a Swine Waste 
Oxidation Ditch, 
W76-00429 5D 


Effect of Nutrient Input Reduction on the 
Eutrophication of the Madison Lakes. 
W76-00500 5G 


PHOSPHORUS REMOVAL 
Alum VS. Phosphate--Wastewater Treatment, 
W76-00209 5D 


PHOTOGRAPHIC PROCESSING WASTES 
Present Situation of Waste Water from Printing 
and Film Developing Plants and Treatment 
(Insatsu shashin genzo kojo haisui no jittai 
chosa to shori ni tsuite), 


W76-00134 5D 
PHOTOMETRY 

Nitrate Determination With Indigo Carmine, 

W76-00021 SA 


PHYSICO-CHEMICAL TREATMENT 
Wastewater Treatment Design, Part II, 


W76-00225 5D 

Sewage Treatment to Meet Tomorrow’s Needs, 

W76-00264 5D 
PHYTOPLANKTON 


Experimental Crude Oil Spills on a Small Sub- 
arctic Lake in the Mackenzie Valley, N.W.T.: 
Effects on Phytoplankton, Periphyton, and At- 
tached Aquatic Vegetation, 

W76-00142 5C 


The Developmental Stages of Pseudodiaptomus 
Marinus Sato (Copepoda, Calanoida) Reared in 
the Laboratory, 

W76-00336 5C 


Utilization of Algal Assays to Assess the Ef- 
fects of Municipal, Industrial and Agricultural 
Wastewater Effluents upon Phytoplankton 
Production in the Snake River System, 

W76-00342 SA 


PLANNING 


PICEANCE BASIN (COLO) 
Stress Determination by Hydraulic Fracturing 
in Subsurface Waste Injection, 
W76-00089 ; SE 


PIEZODIALYSIS F 
Membrane Processes for Water Treatment, 
Conclusion, 
W76-00241 3 3A 


PIKES - 
Toxicity of a Linear Alkylate Sulfonate Deter- 
gent to Larvae of Four Species of Freshwater 
Fish, 
W76-00337 SC 


PILOT PLANTS 
Biological Treatment of Wastewaters in a Card- 
board Manufacturing Plant (Trattamento 
biologico delle acque di scarico di un car- 
tonificio), 
W76-00128 5D 


Irradiation of Sewage Gains Adherents, 
W76-00230 5D 


Pilot-Scale, High-Rate Biological Denitrifica- 
tion, 
W76-00238 5D 


A Pilot Plant for Sewage Treatment by Cross- 
Flow Filtration, 
W76-00246 5D 


PIMARY PRODUCTIVITY 
On Occurrence of Similar Organisms to Gym- 
nodinium Breve Davis in Omura Bay, (In 
Japanese), 
W76-00341 5B 


PINE TREES 
Pines on a High Salt Diet, 
W76-00154 3C 


PINK SALMON 
The Effect of Prudhoe Bay Crude Oil on Sur- 
vival and Growth of Eggs, Alevins, and Fry of 
Pink Salmon, Oncorhynchus Gorbuscha, 
W76-00141 5C 


PISCATAWAY WASTEWATER TREATMENT 
FACILITY (MD) 
Upgrading and Expansion of the WSCC 
Piscataway Wastewater Treatment Facility to 
30 MGD AWT, Prince George’s County, Mary- 
land, Final Environmental Impact Statement. 
W76-00249 5D 


PLAN FORMULATION 
Discussion (Of, ‘Corps Urban Planning In St. 
Louis-Maline Creek: An Interdisciplinary Ef- 
fort,’ by E.D. Rahubka, et al.), 
W76-00075 3D 


PLANKTON 
Fate and Effects of Crude Oil on an Estuarine 
Pond, 
W76-00148 5C 


The Developmental Stages of Pseudodiaptomus 
Marinus Sato (Copepoda, Calanoida) Reared in 
the Laboratory, 

W76-00336 SC 


PLANNING 
Panel on Discipline Viewpoints and Positions: 
Socio-Economics, 
W76-00062 6B 


Panel on Discipline Viewpoints and Positions: 


Political Science and Law, 
W76-00063 6E 


SU-29 








PLANNING 


Interdisciplinary Modeling of Limnological 
Aspects of the Great Lakes, 
W76-00067 ? 2H 


Discussion (Of, ‘Interdisciplinary Modeling of 
Limnological Aspects of the Great Lakes’ by 
L. T. Crook), 

W76-00068 2H 


Discussion (Of, ‘Interdisciplinary Modeling of 
Limnological Aspects of the Great Lakes,’ by 
L.T. Crook), 

W76-00069 2H 


Discussion (Of, ‘Interdisciplinary Approach to 
Geothermal Development,’ by M. K. Fulcher), 
W76-00071 4B 


Corps Urban Planning in St. Louis-Maline 
Creek: An Interdisciplinary Effort, 
W76-00074 3D 


Panel on Discipline Summaries and Outlooks: 
Interdisciplinary Planning and Use of the 
Systems Concept in Planning, 

W76-00079 6A 


Panel on Discipline Summaries and Outlooks, 
W76-00080 6A 


Planning a Must for Groundwater Develop- 
ment, 
W76-00422 4B 


PLANT GROWTH 
Net Assimilation, Water use and Microcli- 
matology of a Maize Canopy: IV. Diurnal 
Courses of Stomatal Resistances and Water 
Saturation Deficit of Leaves; Effects Upon Net 
Assimilation, (In French), 
W76-00060 21 


Influence of Precipitation on Perennial Grass 
Production in the Semidesert Southwest, 
W76-00195 4A 


PLANT PHYSIOLOGY 
Inclusion of Plant Moisture Status in Combina- 
tion-Method Estimates of Pasture Evaporation, 
W76-00027 2D 


PLASTIC PIPES 
Plastic Outfall Laid Extra Deep. 
W76-00343 SE 


POINT SOURCES 
Point Source Dispersion in Turbulent Open 
Channels, 
W76-00014 8B 


POLAROGRAPHIC ANALYSIS 

Polarographic Determination of Dimethyl 
Disulfide and Methyl Mercaptan in Aqueous 
Solutions Containing both (Opredelenie metil- 
merkaptana i dimetildisul’fida v vodnykh rast- 
vorakh pri ikh sovmestnom pristustvii 
polyarograficheskim metodom), 

W76-00054 SA 


POLICY PROCESS 
Discussion (Of, ‘An Assessment of University 
Interdisciplinary Research: The Wisconsin 
River and the Lower Fraser River Water Quali- 
ty Studies,’ by A. H. J. Dorcey and I. K. Fox), 


W76-00078 5G 
POLIOVIRUS 

Poliovirus Inactivation by Activated Sludge, 

W76-00256 5D 


POLLUTANT IDENTIFICATION 
Nitrate Determination With Indigo Carmine, 
W76-00021 
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Validity of Soil-Water Samples Coile:ted With 
Porous Ceramic Cups, 
W76-00024 SA 


Development of Improved Procedures for Mea- 
surement of Mill Effluent and Receiving Water 
Color, 


W76-00040 5A 
Color of Pulp Mill Effluents. 

W76-00050 SA 
Polarographic Determination of Dimethyl 


Disulfide and Methyl Mercaptan in Aqueous 
Solutions Containing both (Opredelenie metil- 
merkaptana i dimetildisul’fida v vodnykh rast- 
vorakh pri ikh sovmestnom pristustvii 
polyarograficheskim metodom), 

W76-00054 * 5A 


Organic Compounds From Kraft Pulping Ef- 
fluents. III. Phenols (Organicheskie veshchest- 
va stochnykh vod = sul’fatnotsellyuloznogo 
proizvodstva. III. Fenoly), 

W76-00055 SA 


The Determination of Specific Forms of Alu- 
minum in Natural Waters, 
W76-00091 SA 


Application of Gas Chromatography of Volatile 
Metal Chelates to Water Analysis, 
W76-00105 SA 


Development of a Rapid and Simple Test for 
Bacteriological Water Quality Utlizing Limulus 
Lysate, 

W76-00174 SA 


Laboratory Modeling of Thermal Structure in 
Stagnant Water, 
W76-00199 2H 


Toxic Heavy Metals in Groundwater of a Por- 
tion of the Front Range Mineral Belt, 
W76-00274 SA 


Ground Water Contamination in Indiana, 
W76-00276 5B 


Spectroscopic Instruments, Satellites and Com- 
puters: New Directions for Monitoring the En- 
vironment, 

W76-00315 7B 


Accumulation and Eliminating Studies of Four 
Detergent Fluorescent Whitening Agents in 
Bluegill (Lepomis Macrochitus), 

W76-00318 SA 


Evaluation of Some Methods of Analysis for 
Petroleum Hydrocarbons in Marine Organisms, 
W76-00320 SA 


The Fate of Spilled Navy Distillate Fuel, 
W76-00323 SA 


A New Measure of Biotic Similarity Between 
Samples and its Applications with a Cluster 
Analysis Program, 

W76-00325 7B 


The Effect of Pesticides on Byssus Formation 
in the Common Mussel, Mytilus Edulis, 
W76-00328 5C 


PCB Contents in Several Species of Flatfish 
Collected in the Eastern Bering Sea, (In 
Japanese), 

W76-00332 5A 


Fish Toxicity of S-Methyl Fenitrothion, 
W76-00338 5C 


A Simple Agar Plate Method, Using Micro- 
Algae for Herbicide Bio-Assay or Detection, 
W76-00339 SA 


Trace Elements in Corn Grown on Long-Term 
Sludge Disposal Site, 
W76-00359 SB 


Instrumentation for Monitoring Water Quality, 
W76-00360 5A 


Monitoring the Environment, 
W76-00361 SA 


Radiocarbon Ages of Ground Water as a Basis 
for the Determination of Safe Limits of Aquifer 
Exploitation, 

W76-00363 5B 


Trace Element Composition of Stream Sedi- 
ments, An Integrating Factor for Water Quali- 
ty, 

W76-00377 SA 


Evaluation of a Recreational Lake Rehabilita- 
tion Project, 


W76-00379 SA 

Check Sampling for Monitoring Bacteriological 

Quality. 

W76-00391 SA 
POLLUTANTS 


Geochemical and Sedimentological Analysis of 
Tygart Lake, West Virginia, 
W76-00376 SB 


POLLUTION 


Computer Model Guides Salt Water Well Con- 
struction, 
W76-00285 SA 


Are Drillers Legally Responsible for Ground 
Water Pollution, : 
W76-00386 5G 


POLLUTION ABATEMENT 


Recipient Investigation in the Lake Glafsfjor- 
den, 





W76-00058 5C 
Pollution Abat t on Farmstead 
W76-00474 5G 


POLLUTION CONTROL 


Environmental Monitoring: A New Require- 
ment for the Mining Industry, 
W’‘/6-00037 SA 


An Analysis of Beef Cattle Feedlot Designs for 
Pollution Control, 
W76-00457 5D 


POLYCHLORINATED BIPHENYLS 


PCB's in Suburban Watershed, Reston, Va., 
W76-00319 5B 
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On the Composting of Wastes From the Pulp 
and Paper Industry (Ueber die Verkom- 
postierung von Abfaellen der Zellstoff und 
Papierindustrie), 
W76-00038 SE 


Treatment of Sludge From Sewerage and Burnt 
Ashes, 
W76-00244 SE 


Agricultural Research Concentrates on Farm 
Waste. 
W76-00430 5G 


Treat Your Waste Right, 
W76-00432 5D 


An Analysis of Beef Cattle Feedlot Designs for 
Pollution Control, 
W76-00457 5D 


Think of Manure as a Resource, not A Waste, 
W76-00459 SD 


Nuisance Lawsuits--Neighbor Vs. Neighbor. 
W76-00460 5G 


Treatment of Animal Wastes at the Greenfield 
Laboratories of Eli Lilly and Company, 
W76-00464 5D 


Coordinated Livestock Production Systems, 
W76-00465 


Feedlot Odor, 
W76-00467 5D 


Handling Milking-Parlor Waste, 
W76-00469 5D 
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Summary of Symposium on Conversion of 
Poultry Waste. 
W76-00476 5D 


24 Million Pounds of Opportunity, 
W76-00477 5D 


Manure Reduction and Conversion Methods of 
the Future, 


W76-00478 5D 
Modify Your Poultry House for Manure Dry- 
ing, 

W76-00480 5D 


Some Potential Uses for Dehydrated Poultry 
Wastes, 
W76-00482 5D 


WASTE WATER DISPOSAL 
Stress Determination by Hydraulic Fracturing 
in Subsurface Waste Injection, 


W76-00089 SE 
Treatment of Municipal Wastewater by Land 
Application, 

W76-00203 SE 


Aerobic Digestion and Evapotranspiration in 
Home Disposal Systems, 
W76-00235 5D 


Dairy Waste Management Alternatives, 
W76-00434 5D 


WASTE WATER (POLLUTION) 
Water Quality-Limited Approach to Effluent 
Reduction in Paper Manufacture, 
W76-00048 5G 


Principles of Nutrient Control for Agricultural 
Wastewaters, 
W76-00431 5B 


WASTE WATER TREATMENT 
Ion Flotation for Color Removal from Kraft 
Mill Effluent, 
W76-00041 5D 


Design for Joint Treatment of Municipal and 
Paper Mill Waste at Lynchburg, Virginia, 
W76-00042 5D 


A Statistical Documentation of the Per- 
formance of Activated Sludge and Aerated Sta- 
bilization Basin Systems Operating in the Paper 
Industry, 

W76-00047 5D 


Physical-Chemical and Biological Treatability 
Investigations and Process Design for a Tall Oil 
Waste Water, 

W76-00049 5D 


The Recycling of Kraft Bleach Wastes, 
W76-00051 5D 


Waste Treatment Variables for Kraft Mills, 
W76-00052 5D 


Considerations Regarding Operation of Paper 
Mills Without Effluents (Gedanken zum abwas- 
serlosen Betriev von Papierfabriken), 

W76-00056 5D 


Removal of Cadmium from Waters and Wastes 
by Sorption on Hydrous Metal Oxides for 
Water Treatment, 

W76-00107 5D 


Chemical Forms of Arsenic in Water Supplies 
and Their Removal, 
W76-00109 SF 


SUBJECT INDEX 


Influence of Surface Oxides on Adsorption and 
Catalysis with Activated Carbon, 
W.76-00112 5D 


Active Carbon: Dechlorination and the Adsorp- 
tion of Organic Compounds, 
W76-00113 5D 


Investigations on the Conditions for Wet Air 
Oxidation of Collagen and Tallow as Main 
Components of Tannery Waste, (In Japanese), 
W76-00121 5D 


Effect of the Inorganic Coagulant for the Dye- 
ing Waste Water Treatment with Ozone, (In 
Japanese), 

W76-00122 5D 


Pollution from Tanning Industry, 
W76-00123 ' 5D 


Removal of Oils from Waste Waters (Ochistka 
stochnykh vod ot masel), 
W76-00124 5D 


Treatment of Dyeing Waste Water with Ac- 
tivated Carbon (Kasseitan kyuchaku ho ni yoru 
senshoku haisui shori), 

W76-00125 SD 


Determination of the Possibility of the Biologi- 
cal Treatment of Wastewaters Generated in 
Petroleum Refineries. Part V. Degradatien of 
Naphthenic Acids and Sulfonic Acids 
(Determinarea Tratabilitatii biologice a apelor 
reziduale din rafinariile de petrol. V. 
Degradarea acizilor naftenici si a acizilor sul- 
fonici). 

W76-00126 5D 


Oil Pollution of the Sea and the Petroleum In- 
dustry (Vertidos al Mar En La Industria Del 
Petroleo), 

W76-00127 5G 


Biological Treatment of Wastewaters in a Card- 
board Manufacturing Plant (Trattamento 
biologico delle acque di scarico di un car- 
tonificio), 

W76-00128 5D 


Sludge Dehydration in Wastewater Treatment 
Plants of the Pulp and Paper Industry with Spe- 
cial Regard to the Double Filter . Press 
(Schlammentwaesserung in Abwasserreinigung- 
sanlagen der Zellstoff-und Papierindustrie unter 
besonderer Beruecksichtigung der Doppelsieb- 
Presse), 

W76-00129 5D 


Any Car Repair Shop Can Have Its Own 
Equipment for the Treatment of Used Oil 
Emulsions (Ogni officina meccanica puo avere 
il suo impianto per il trattamento delle emul- 
sioni oleose esauste). 

W76-00130 5D 


On the Wet Air Oxidation Products of Collagen 
and Tallow, (In Japanese), 
W76-00131 5D 


On the Waste Water Treatment System by 
Present Lancy Method (Genjo ni okeru ranshi 
hoshiki ni yoru haisuishori shisutemu ni tsuite), 
W76-00132 5D 


Waste Water Disposal of Painting Factory and 
Closed-Systematization (Toso kojo no haisui 
shori to kurozudo-shisutemu ka), 

W76-00133 5D 


WASTE WATER TREATMENT 


Present Situation of Waste Water from Printing 
and Film Developing Plants and Treatment 
(Insatsu shashin genzo kojo haisui no jittai 
chosa to shori ni tsuite), . 

W76-00134 5D 


Reduction of Aqueous Free -Chlorine with 
Granular Activated Carbon, 
W76-00176 : 5D 


Beneficial Recycling of Waste, 
W76-00182 5D 


Breakthrough in Sewage Treatment-A User’s 
View, 


W76-00202 sD 
Treatment of Municipal Wastewater by Land 
Application, 

W76-00203 5E 


New Chlorine Application Improves Viral 
Kills. 
W76-00204 5D 


A Breakthrough in Sewage Treatment...And 
The Maker’s View. 
W76-00207 5D 


Alum VS. Phosphate--Wastewater Treatment, 
W76-00209 5D 


Ozone Stifles Sewage Odors in Residential 
Areas, 
W76-00210 5D 


Polymer Applications Increasing in Water and 
Waste Treatment, 


W76-00212 5D 
A New Look at Sewerage and Sewage 
Disposal. 

W76-00213 5D 


New Thermal Process for Purifying Waste 
Waters. 
W76-00214 5D 


Water-Disinfection Challengers Now on Tap, 
W76-00215 SF 


Canada Pioneers Large-Scale Ozone Plants. 
W76-00216 5D 


Experimental Studies on Mechanism of Filtra- 
tion in a Multilayer Filter, (In Japanese), 
W76-00218 5D 


Autogenus Incineration of Sewage Sludge now 
Possible, 


W76-00219 5D 
Evapotranspiration Possible New Sewage 
Treatment Process. 

W76-00221 5D 


Effect of Media Intermixing on Dual Media Fil- 
tration, 
W76-00223 5D 


Wastewater Treatment Design: Economics and 
Techniques, Part I, 
W76-00224 5D 


Wastewater Treatment Design, Part II, 
W76-00225 5D 


Particles, Polymers, and Performance in Filtra- 
tion, 

W76-00229 5D 
Irradiation of Sewage Gains Adherents, 
W76-00230 5D 
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WASTE WATER TREATMENT 


Studies on the Metallic Ion Stimulation and 
Toxicity in Sludge Digestion, 
W76-00231 5D 


Aerobic Digestion and Evapotranspiration in 
Home Disposal Systems, 
W76-00235 5D 


The Role of Mixing in Equalization, 
W76-00237 5D 


Pilot-Scale, High-Rate Biological Denitrifica- 
tion, 
W76-00238 5D 


Activated Carbon: Old Solution to Old 
Problem, Part I, 
W76-00239 5D 


Upgrading Lagoon Effluent for Best Practica- 
ble Treatment, 
W76-00240 5D 


Membrane Processes for Water Treatment, 
Conclusion, 
W76-00241 3A 


An Evaluation of Three Combined Sewer Over- 
flow Treatment Alternatives, 
W76-00242 5D 


UV-Ozone Oxidation/Sterilization Process, 
W76-00243 5D 


Evaluation of a 35-GPH Portable Desalination 
Plant and Conceptual Design of a 220-GPH 
Containerized Plant, 

W76-00245 3A 


A Pilot Plant for Sewage Treatment by Cross- 
Flow Filtration, 
W76-00246 5D 


A Laboratory Study of RDX Adsorption by 
Carbon, 
W76-00247 5D 


Interim Report on Task Force on Phosphate 
Removal Sludges, 
W76-00248 5D 


Upgrading and Expansion of the WSCC 
Piscataway Wastewater Treatment Facility to 
30 MGD AWT, Prince George’s County, Mary- 
land, Final Environmental Impact Statement. 


W76-00249 5D 
Electrochemical Carbon Regeneration, 
W76-00250 5D 
Sludge Activity and Full-Scale Plant Control, 
W76-00252 5D 
Treatment Trio Tames Organics, Kills Bacteria. 
W76-00253 5D 
How to Design Activated Sludge Units, 
W76-00254 5D 


Sewage and Effluent-Chemical Engineering 
Developments on the Way, 
W76-00255 5D 


Poliovirus Inactivation by Activated Sludge, 
W76-00256 5D 


Intermittent Sand Filters for Upgrading Lagoon 
Effluents, 
W76-00257 5D 


Ammonia Removal-What’s Best, 
W76-00258 5D 
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SUBJECT INDEX 


Shallow Depth Sedimentation-A Rational Ap- 
proach to Water and Wastewater Clarification, 
W76-00263 5D 


Sewage Treatment to Meet Tomorrow’s Needs, 
W76-00264 5D 


Aeration Plant Design: Derivation of Basic 
Data and Comparative Performance Studies, 
W76-00265 5D 


‘Catty’ Odours in Sewage Works, 
W76-00266 5D 


The Performance of Full-Scale Sludge Flota- 
tion Plant, 
W76-00267 5D 


Observations on the Performance of Polishing 
Lagoons at a Large Regional Works, 
W76-00268 5D 


Wastewater Solids Separation, 
W76-00271 5D 


Current Trends in Packaged Wastewater Treat- 
ment Facilities, Part I, 


W76-00272 5D 
How Can You Cope With Shortages. 
W76-00282 SF 
Water-Quality Requirements for the Chemical 
Industry, 

W76-00284 5D 
Pumping Applications...Sewage, Sludge, and 
Slurry, 

W76-00344 8C 


Biological Treatment of Effluent With Rotating 
Discs. 
W76-00345 5D 


Waste Water Purification Using Active Carbon 
and Ash. 
W76-00346 5D 


Tertiary Treatment of Waste Water With 
Ozone and Ultrasonics. 
W76-00347 5D 


Filter for Purification of Waste Water. 
W76-00348 5D 


Oxygen Dissolving Unit for an Activated 
Sludge Plant. 
W76-00349 5D 


Single Basin Aerated Sewage Lagoon with 
Spring Time Intensified Aeration, 
W76-00350 5D 


Synthetic Surfactants in Urban Effluents and 
their Rate of Elimination in Biological Waste- 
water Treatment Plants (Sintetichskie poverkh- 
nostnoaktivnye veshchestva v_ gorodskikh 
stokakh i effektivnost’ ochistki ot nikh na 
biologicheskoy stantsii), 

W76-00351 5D 


One-Step Nitrification and Carbon Removal, 
W76-00352 5D 


An Experiment of Rapid Filtration Through 
Dual-Media Bed for Secondary Treatment Ef- 
fluents (Niso roka ni yoru niji shorisui no roka 
jikken), 

W76-00353 5D 


Pure Oxygen Treatment of Wastewater, 
W76-00354 5D 


An Aspect of the Solids Retention Time Con- 
trol in the Activated Sludge Process (Kassei 
oden purosesu ni okeru yojo oden no haishut- 


su), 
W76-00356 5D 


EPA Creates New Sewer and Plant Indexes. 
W76-00358 5D 


Instrumentation and Automation of Waste- 
water Treatment Systems, (Literature Review), 
W76-00364 5D 


Planning and Construction of Sewer and 
Drainage Systems (Planning und Bau von 
Kanalisations--und Entwaesserungsanlagen), 

W76-00367 5D 


Another Look at the NRC Formula, 
W76-00368 5D 


Reclamation of Metal Values From Metal- 
Finishing Waste Treatment Sludges, 
W76-00370 5D 


Bench-Scale High-Rate Disinfection of Com- 
bined Sewer Overflows; With Chlorine and 
Chlorine Dioxide, 

W76-00371 5D 


Physical and Settling Characteristics of Particu- 
lates in Storm and Sanitary Wastewaters, 
W76-00372 5D 


Nutrient Transformations in a Swine Waste 
Oxidation Ditch, 
W76-00429 5D 


Treat Your Waste Right, 
W76-00432 5D 


Farm Effluent--Electrical Disposal Methods, 
W76-00438 SD 


Evaluation of Methods for the Analysis of 
Physical, Chemical and Biochemical Properties 
of Poultry Wastewaters, 

W76-00442 5D 


Ammonia Removal from Agricultural Runoff 
and Secondary Effluents by Selected Ion 
Exchange. 

W76-00452 SD 


Theoretical Considerations of Anaerobic 
Lagoons for Poultry Wastes, 
W76-00456 5D 


Animal Waste in the U.S. A., 
W76-00463 5D 


Applications to Plating Wastewater Treatment 
of Sloped Plates Settling Tank (Keisha-ban 
shiki chinden so no mekki haisui shorti e no 
oyo). 

W76-00492 5D 


Activated Carbon Treatment of Paper and Pulp 
Effluents, (Kami parupu haisui no kasseitan 
shori), 

W76-00493 5D 


Industrial Effluents Cleaning Automatic Regu- 
lation. 


W76-00494 5D 
Industrial Refuse Incineration in the Rotary 
Kiln (Industriemuell verbrennung im 
Drehrohrofen). 

W76-00495 SE 


Closed Circuit Paper Mill Effluent Treatment. 
W76-00496 5D 











on- 
sei 
jut- 


ste- 


Ton 
5D 
obic 


5D 


5D 


nent 
-ban 
2 no 


5D 


Pulp 
citan 


5D 
egu- 
5D 


ytary 
im 


SE 


SD 





Textile Dye Effluent Treatment. 
W76-00497 5D 


Used Oils as Sources of Raw Materials and of 
Energy (les huiles usagees source de Matieres 
Premieres et d’energie), 

W76-00498 5D 


Water Budget of a Refinery (Wasserhauswit 
Einer Raffinerie), 
W76-00499 5D 


WASTELAGE 


The Economics of Recycling Converted 
Poultry Waste Through Cattle, 
W76-00481 5D 


WATER ALLOCATION (POLICY) 


Arizona Ground Water Law: The Need for 
Legislation, 
W76-00188 6D 


WATER ANALYSIS 


Chemical Quality of Water in Conservation 
Area 2A and Associated Canals, 
W76-00033 SA 


Color of Pulp Mill Effluents. 
W76-00050 SA 


Application of Gas Chromatography of Volatile 
Metal Chelates to Water Analysis, 
W76-00105 SA 


New Analytical Techniques for the Study of 
Water Disinfection, 
W76-00106 SF 


Development of a Rapid and Simple Test for 
Bacteriological Water Quality Utlizing Limulus 
Lysate, 

W76-00174 5A 


WATER BALANCE 


Water Balance and Water Resources In China, 
W76-00314 2A 


WATER CHEMISTRY 


The Solubility of Ferric Oxyhydroxides in 
Natural Waters, 
W76-00011 2K 


Geochemistry and Natural Ionic and Isotopic 
Tracing; Two Complementary Ways to Study 
the Natural Salinity Regime of the Hydrological 
System of Lake Chad, 

W76-00028 2H 


Chemistry of Sulfur Species and Their 
Removal from Water Supply, 
W76-00108 SF 


WATER CONSERVATION 


Evaluation of a Proposed Connector Well, 
Northeastern Desoto County, Florida, 
W76-00095 4B 


Governmental Control of Land Use in Arizona 
(Preliminary Draft), 
W76-00183 6A 


WATER CONSUMPTION 


An Economic Analysis of the Patterns and 
Trends of Water Consumption Within the Ser- 
vice Areas of the Honolulu Board of Water 
Supply, 

W76-00275 6D 


WATER CONSUMPTION PATTERNS AND 
TRENDS 


An Economic Analysis of the Patterns and 
Trends of Water Consumption Within the Ser- 


SUBJECT INDEX 


vice Areas of the Honolulu Board of Water 
Supply, 
W76-00275 6D 


WATER DEMAND 
An Economic Analysis of the Patterns and 
Trends of Water Consumption Within the Ser- 
vice Areas of the Honolulu Board of Water 
Supply, 
W76-00275 6D 


WATER DISTRIBUTION (APPLIED) 
Chemistry of Water Supply, Treatment, and 
Distribution, 
W76-00102 SF 


The Effect of Water Treatment and Distribu- 
tion on Trace Element Concentrations, 
W76-00120 SF 


WATER LAW 
Legal Problems and Solutions to Surface- 
Ground-Water Management, 


W76-00180 6D 
Arizona Ground Water Law: The Need for 
Legislation, 

W76-00188 6D 


WATER LEVELS 
Ground-water Levels in the United States, 
1968-72: Northeastern States. 
W76-00098 7C 


WATER MANAGEMENT 
Water Resources Development by the U. S. 
Army Corps of Engineers in Utah: 1975. 
W76-00186 5G 


WATER MANAGEMENT (APPLIED) 
Water Management Model in Florida from 
ERTS-1 Data, 
W76-00096 7B 


Legal Problems and Solutions to Surface- 
Ground-Water Management, 
W76-00180 6D 


Beneficial Recycling of Waste, 
W76-00182 5D 


Planning a Must for Groundwater Develop- 
ment, 
W76-00422 4B 


WATER POLICY 
Arizona Ground Water Law: The Need for 
Legislation, 
W76-00188 6D 


WATER POLLUTION 
Regional Sewering and Groundwater Quality in 
the Southern San Joaquin Valley, 
W76-00190 5B 


Ground Water Contamination in Indiana, 
W76-00276 5B 


Survey of Ground-Water Protection Methods 
for Illinois Landfills, 
W76-00293 5B 


Taking Care of Wastes from the Trout Farm, 
W76-00433 5D 


Land Disposal of Livestock Waste, 
W76-00440 SE 


Think of Manure as a Resource, not A Waste, 
W76-00459 5D 
‘ 


Test Ways to Reduce Feedlot Pollution. 
W76-00461 5G 


WATER POLLUTION SOURCES 


Economic Impact of Selected Pollution Control 
Measures on Beef and Dairy Farms, 
W76-00470 ; 5G 


Animal Waste Impact on Recreation Waters, 
W76-00475 : 5B 


Concentrations and Cycles of Bacterial Indica- 
tors in Farm Surface Runoff, 
W76-00483 5B 


WATER POLLUTION CONTROL 


Oil Pollution of the Sea and the Petroleum In- 
dustry (Vertidos al Mar En La Industria Del 
Petroleo), 

W76-00127 5G 


Environmental Protection Guidelines for Dai- 
ries, 
W76-00428 5G 


Animal Waste--Regulatory Considerations, 
W76-00436 5G 


A Systems Approach to Cattle Feedlot Pollu- 
tion Control, 
W76-00446 5G 


State Regulations Pertaining to Livestock 
Feedlots, 
W76-00451 5G 


Michigan’s Environmental Control Program 
and Organization, 
W76-00471 5G 


NPDES Permit System and Guidelines for 
Michigan Presented at the Agricultural Waste 
Conference, Michigan State University, 

W76-00473 5B 


WATER POLLUTION EFFECTS 


Influence of Effluents of Sulfite Cellulose Fac- 
tory on Algae in Cultures and Receiving 
Waters, 

W76-00045 5C 


WATER POLLUTION SOURCES 


Organic Compounds From Kraft Pulping Ef- 
fluents. III. Phenols (Organicheskie veshchest- 
va stochnykh vod  sul’fatnotsellyuloznogo 
proizvodstva. III. Fenoly), 

W76-00055 SA 


Environmental Impacts of Saline Seep in Mon- 
tana, 
W76-00193 2F 


Fertilizer Application Rates and Nitrate Con- 
centrations in Illinois Surface Waters, 
W76-00290 5B 


Cooling Towers and Water Quality, 
W76-00316 5B 


Radiocarbon Ages of Ground Water as a Basis 
for the Determination of Safe Limits of Aquifer 
Exploitation, 

W76-00363 5B 


Analysis of Nonpoint-Source Pollutants in the 
Missouri Basin Region, 
W76-00369 5B 


Bacteriological Water Quality Methods for 
Determining Ruminant Fecal Pollution, 
W76-00380 SA 


Movement of Chemical Contaminants in 
Ground Water, 
W76-00410 5B 


Eutrophication in the Great Plains, 
W76-00437 5B 
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WATER POLLUTION SOURCES 


Dumps: A Potential Threat to Ground Water 
Supplies, 
W76-00487 5B 


WATER PROPERTIES 


The Solubility of Ferric Oxyhydroxides in 
Natural Waters, 
W76-00011 2K 


WATER PURIFICATION 


Dynamics of Breakpoint Chlorination, 
W76-00115 SF 


Plan and Design of Sludge Treatment Facilities 


of Nishinagasawa Purification Plant, (In 
Japanese), 
W76-00220 5F 


Removal of f2 Virus From River Water by 
Army Water Purification Units, 
W76-00251 5F 


WATER QUALITY 

Ground-Water Quality in the Shiraz Basin, 
South Iran, 

W76-00012 2K 


Chemical Quality of Water in Conservation 
Area 2A and Associated Canals, 


W76-00033 SA 
River Quality and Industrial Adjustment: A 
Case Study, 

W76-00039 5G 


Recipient Investigation in the Lake Glafsfjor- 
den, 
W76-00058 5C 


Discussion (Of, ‘Interdisciplinary Modeling of 
Limnological Aspects of the Great Lakes’ by 
L. T. Crook), 

W76-00068 2H 


An Assessment of University Interdisciplinary 
Research: The Wisconsin River and the Lower 
Fraser River Water Quality Studies, 

W76-00077 5G 


Problems in Integrating Water Programs, 
W76-00082 5G 


Water-Quality Records for Selected Reservoirs 
in Texas, 1972-73 Water Years, 
W76-00086 Og 


Geologic Map Showing Springs Rich in Carbon 
Dioxide or Chloride in California, 
W76-00092 7C 


Water Resources of Gove, Logan, and Wallace 
Counties, West-Central Kansas, 
W76-00093 7C 


Quality of Surface Waters of the United States, 
1969: Parts 9 and 10. Colorado River Basin and 
the Great Basin. 

W76-00099 7C 


Nutrient Inputs to a Lake and Their Effects 
Upon Water Quality, 
W76-00104 aC 


Oil Pollution Studies on Lake Maracaibo, 
Venezuela, 
W76-00140 5A 


Survey of Ground-Water Protection Methods 
for Illinois Landfills, 
W76-00293 5B 


Cooling Towers and Water Quality, 
W76-00316 5B 
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Toxicity of a Linear Alkylate Sulfonate Deter- 
gent to Larvae of Four Species of Freshwater 
Fish, 

W76-00337 5C 


Instrumentation for Monitoring Water Quality, 
W76-00360 SA 


WATER QUALITY ACT 
NPDES Permit System and Guidelines for 
Michigan Presented at the Agricultural Waste 
Conference, Michigan State University, 
W76-00473 5B 


WATER QUALITY CONTROL 
Implementation of Interstate Water Quality 
Plan, 


W76-00083 5G 
Check Sampling for Monitoring Bacteriological 
Quality. 

W76-00391 5A 


WATER QUALITY MONITORING 
Strategies for Water Quality Monitoring, 
W76-00178 SA 


WATER QUALITY STANDARDS 
Criteria Development for National Drinking 
Water Standards, 


W76-00103 SF 
Strategies for Water Quality Monitoring, 
W76-00178 SA 
Water-Quality Requirements for the Chemical 
Industry, 

W76-00284 sD 
Check Sampling for Monitoring Bacteriological 
Quality. 

W76-00391 SA 
Virus Problems and Their Relation to Water 
Supplies, 

W76-00392 SA 


Economic Impact of Selected Pollution Control 
Measures on Beef and Dairy Farms, 
W76-00470 5G 


WATER QUANTITY 
Problems in Integrating Water Programs, 
W76-00082 5G 


WATER REQUIREMENTS 
Net Assimilation, Water use and Microcli- 
matology of a Maize Canopy: IV. Diurnal 
Courses of Stomatal Resistances and Water 
Saturation Deficit of Leaves; Effects Upon Net 
Assimilation, (In French), 
W76-00060 21 


The Effects of Climate on Water use in Canter- 
bury Irrigation Schemes, 
W76-00194 2G 


Influence of Precipitation on Perennial Grass 
Production in the Semidesert Southwest, 
W76-00195 4A 


WATER RESOURCES 
Panel on Discipline Viewpoints and Positions: 
Socio-Economics, 
W76-00062 6B 


Interdisciplinary Studies of Large Reservoirs in 
Africa, 
W76-00065 4A 


Discussion (of, ‘Interdisciplinary Studies of 
Large Reservoirs in Africa,’ by G. F. White), 
W76-00066 4A 





Implementation of Interstate Water Quality 
Plan, 
W76-00083 5G 


Water Balance and Water Resources In China, 
W76-00314 2A 


Eleventh Annual Report, Water Resources 
Research Center. 
W76-00378 9D 


Planning a Must for Groundwater Develop- 
ment, 
W76-00422 4B 


WATER RESOURCES DEVELOPMENT 


Interdisciplinary Aspects of Water Resources 
Planning and Management, 
W76-00061 6B 


Panel on Discipline Viewpoints and Positions: 
Political Science and Law, 
W76-00063 6E 


Interdisciplinary Modeling of Liimnological 
Aspects of the Great Lakes, 


W76-00067 2H 
Interdisciplinary Approach to Geothermal 
Development, 

W76-00070 4B 
North Atlantic Regional Water Resources 
Study, 

W76-00072 6B 


Discussion (Of, ‘North Atlantic Regional Water 
Resources Study,’ by H. E. Schwarz, et al.), 
W76-00073 6B 


Corps Urban Planning in St. Louis-Maline 
Creek: An Interdisciplinary Effort, 
W76-00074 3D 


Discussion (Of, ‘Corps Urban Planning In St. 
Louis-Maline Creek: An Interdisciplinary Ef- 
fort,’ by E.D. Rahubka, et al.), 

W76-00075 3D 
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Large Reservoirs in Africa,’ by G. F. White), 
W76-00066 4A 


OR-4 


ORGANIZATIONAL INDEX 


ENVIRONICS, INC. HUNTINGTON BEACH, 
CALIF. 
Electrochemical Carbon Regeneration, 
W76-00250 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OHIO. ADVANCED WASTE 
TREATMENT RESEARCH LAB. 

Interim Report on Task Force on Phosphate 

Removal Sludges, 

W76-00248 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
CINCINNATI, OHIO. WATER SUPPLY 
RESEARCH LAB. 

Criteria Development for National Drinking 

Water Standards, 

W76-00103 ; SF 


ENVIRONMENTAL PROTECTION AGENCY, 
EDISON, N.J. SURVEILLANCE AND ANALYSIS 
DIV. 

Boone Creek Oil Spill, 

W76-00147 5C 


ENVIRONMENTAL PROTECTION AGENCY, 
NATIONAL MARINE WATER QUALITY LAB., 
WEST KINGSTON, R.I. 
Morphological Anomalies in Adult Oysters, 
Scallop, and Atlantic Silversides Exposed to 
Waste Motor Oil, 
W76-00138 5C 


ENVIRONMENTAL PROTECTION AGENCY, 
PHILADELPHIA, PA. REGION III. 
Upgrading and Expansion of the WSCC 
Piscataway Wastewater Treatment Facility to 
30 MGD AWT, Prince George’s County, Mary- 
land, Final Environmental Impact Statement. 
W76-00249 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
RESEARCH TRIANGLE PARK, N.C. 
Treatment of Sludge From Sewerage and Burnt 
Ashes, 
W76-00244 SE 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, D.C. DIV. OF WATER SUPPLY. 
Virus Problems and Their Relation to Water 
Supplies, 
W76-00392 SA 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, D.C. OFFICE OF SOLID 
WASTE MANAGEMENT PROGRAMS. 

Dumps: A Potential Threat to Ground Water 

Supplies, 

W76-00487 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, D.C. OFFICE OF WATER 
PROGRAMS. 
Problems in Integrating Water Programs, 
W76-00082 5G 


ENVIRONMENTAL SCIENCE AND 
ENGINEERING, INC., GAINSVILLE, FLA. 
Cooling Towers and Water Quality, 


W76-00316 5B 
FEDERAL ENERGY ADMINISTRATION, 
WASHINGTON, D.C. 

PCB’s in Suburban Watershed, Reston, Va., 

W76-00319 5B 


FERGUSON (H.K.) CO., CLEVELAND, OHIO. 
The H. K. Ferguson Company Conceptual 
Design of a 50 MGD Desalination Plant. 
W76-00158 3A 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Sealing of Anaerobic Dairy Waste Lagoons in 
Sandy, High Water Table Soils, 
W76-00445 5B 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 

CIVIL AND COASTAL ENGINEERING. 
Analysis of Flow Through Vegetation, 
W76-00015 4A 


FLORIDA UNIV., GAINSVILLE. DEPT. OF 
ZOOLOGY. 
Effects of Ingested Mirex and DDT on Juvenile 
Callinectes Sapidus Rathbun, 
W76-00333 5C 


FLUOR CORP. LTD., LOS ANGELES, CALIF. 
The Fluor Corporation Ltd. Conceptual Design 
of a 50 MGD Desalination Plant. 

W76-00159 3A 


FLUOR ENGINEERS AND CONSTRUCTORS, 

INC., LOS ANGELES, CALIF. 

ENVIRONMENTAL ENGINEERING DEPT. 
How to Design Activated Sludge Units, 
W76-00254 5D 


FMC CORP., INDIANAPOLIS, IND. PUMP DIV. 
Factory and Field Testing of Pumps, 
W76-00281 8C 


FMC CORP., ITASCA, ILL. 
Pure Oxygen Treatment of Wastewater, 
W76-00354 5D 


FOREST SERVICE (USDA) CADILLAC, MICH. 
NORTH CENTRAL FOREST EXPERIMENT 
STATION. 

Validity of Soil-Water Samples Collected With 

Porous Ceramic Cups, 

*V76-00024 ‘ 5A 


FOREST SERVICE (USDA), TUCSON, ARIZ. 
ROCKY MOUNTAIN FOREST AND RANGE 
EXPERIMENT STATION. 
Influence of Precipitation on Perennial Grass 
Production in the Semidesert Southwest, 
W76-00195 4A 


FOSTER WHEELER CORP., LIVINGSTON, N. 
J. 
Foster Wheeler Corporation Conceptua! Design 
of a 50 MGD Desalination Plant. 
W76-00169 3A 


GDANSK TECHNICAL UNIV. (POLAND). 
A Mathematical Model for Forecasting the 
Flow of the Sola River, 
W76-00298 2A 


GENERAL ELECTRIC CO., BURLINGTON, VT. 
General Electric Company Conceptual Design 
of a 50 MGD Desalination Plant. 

W76-00165 3A 


GEOLOGICAL SCIENCES INST., LONDON 
(ENGLAND). 
The Hydrogeological Investigation of Fissure- 
Flow by Borehole Logging Techniques, 
W76-00417 8G 


GEOLOGICAL SOCIETY OF LONDON 
(ENGLAND). 
Geological Society Engineering Group Working 
Party Report on The Logging of Rock Cores 
for Engineering Purposes. 
W76-00412 8G 


GEOLOGICAL SURVEY, AUSTIN, TEX. 
Water-Quality Records for Selected Reservoirs 
in Texas, 1972-73 Water Years, 

W76-00086 TC 
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GEOLOGICAL SURVEY, DENVER, COLO. 
Water for Wyoming's Coal, 
W76-00090 3B 


GEOLOGICAL SURVEY, DORAVILLE, GA. 
Cedar Creek at Cedartown, Georgia--Flood 
Flow Characteristics at Bridge Site of Georgia 
Avenue Relocation (Supplement to Open-File 
Report 75-46), 

W76-00084 4A 


GEOLOGICAL SURVEY, INDIANAPOLIS, IND. . 


WATER RESOURCES DIV. 
Ground Water Contamination in Indiana, 
W76-00276 SB 


GEOLOGICAL SURVEY, LAWRENCE, KANS. 
Water Resources of Gove, Logan, and Wallace 
Counties, West-Central Kansas, 

W76-00093 7C 


GEOLOGICAL SURVEY, MADISON, WIS. 
Water Resources of Wisconsin-Upper Wiscon- 
sin River Basin, 

W76-00094 7C 


GEOLOGICAL SURVEY, MENLO PARK, 
CALIF. 
The Determination of Specific Forms of Alu- 
minum in Natural Waters, 
W76-00091 SA 


GEOLOGICAL SURVEY, MENOL PARK, 
CALIF. 
Geologic Map Showing Springs Rich in Carbon 
Dioxide or Chloride in California, 
W76-00092 7C 


GEOLOGICAL SURVEY, MIAMI, FLA. 
Water Management Model in Florida from 
ERTS-1 Data, 
W76-00096 7B 


GEOLOGICAL SURVEY OF AUSTRALIA, 
MELBOURNE. MINES DEPT. 
Procedures and Equipment for Pumping and 
Freeflowing Tests of Water Wells, 
W76-00406 8C 


GEOLOGICAL SURVEY, RESTON, VA. 
Simulation of Water-and Vapor-Dominated 
Hydrothermal Reservoirs, 


W76-00087 2A 
Loop-rating Curves for Various Unsteady 
Flows, 

W76-00088 8B 


Stress Determination by Hydraulic Fracturing 
in Subsurface Waste Injection, 
W76-00089 SE 


Index to U. S. Geological Survey Computer 
Files Containing Daily Values for Water 
Parameters to September 30, 1971, Northeast- 
ern Region, 

W76-00097 7C 


Ground-water Levels in the United States, 
1968-72: Northeastern States. 
W76-00098 7 


Quality of Surface Waters of the United States, 
1969: Parts 9 and 10. Colorado River Basin and 
the Great Basin. 

W76-00099 7C 


Surface Water Supply of the United States, 
1966-70: Part 2. South Atlantic Slope and East- 
ern Gulf of Mexico Basins--Volume 2. Basins 
from Ogeechee River to Carrabelle River. 

W76-00100 Te 


ORGANIZATIONAL INDEX 


ILLINOIS UNIV., URBANA. DEPT. OF CIVIL ENGINEERING. 


Surface Water Supply of the United States, 
1966-70: Part 12. Pacific Slope Basins in 


Washington--Volume 2. Upper Columbia River 
Basin. 
W76-00101 7C 


GEOLOGICAL SURVEY, ST. PAUL, MINN. 
Small-Stream Flood Investigations in Min- 
nesota, October 1958 to September 1973, 
W76-00085 7C 


GEOLOGICAL SURVEY, TALLAHASSEE, FLA. 
Evaluation of a Proposed Connector Well, 
Northeastern Desoto County, Florida, 
W76-00095 4B 


GHENT RIJKSUNIVERSITEIT (BELGIUM). 
INTER-FACULTY CENTRE FOR 
ENVIRONMENTAL SANITATION. : 
Shifts in Microbial Groups of River Water 
Upon Passage Through Cooling Systems, 
W76-00335 5C 


GHENT RIJKSUNIVERSITEIT (BELGIUM). 
LABORATORIUM VOOR SYSTEMATIEK 
MORFOLOGIE. 
The Partial Areas of Distribution of Equisetum 
Telmateia Ehrh. In Belgium and Some New In- 
teresting Stands, 
W76-00162 21 


GOETTINGEN UNIV. (WEST GERMANY).INST. 
OF SOIL SCIENCE AND FOREST NUTRITION. 
Possibilities of Waste Water Irrigation in 





Forests (Moeglihckeitex der Abwasserver- 
t : 1 g in WwW ldh + a ), 
W76-00366 5D 


GREAT LAKES BASIN COMMISSION, ANN 
ARBOR, MICH. 
Interdisciplinary Modeling of Limnological 
Aspects of the Great Lakes, 
W76-00067 2H 


GROUND WATER INST., POONA (INDIA). 
A Mathematical Approach to Some Aspects of 
Ground Water Flow in Hard Rock Areas, 
W76-00402 4B 


GULF COAST RESEARCH LAB., OCEAN 
SPRINGS, MISS. 
Fate and Effects of Crude Oil on an Estuarine 
Pond, 
W76-00148 es 


An Estuarine Low-Temperature Fish-Kill in 


Mississippi, With Remarks on Restricted 
Necropsies, 
W76-00321 5C 


GULF RESEARCH AND DEVELOPMENT CO., 
PITTSBURGH, PA. 
The Effect of Geological Features on the Oc- 
currence of Gas Outburst Fractures in the East 
Midland Coalfield, 
W76-00424 8E 


HADASSAH MEDICAL SCHOOL, JERUSALEM 

(ISRAEL). ENVIRONMENTAL HEALTH LAB. 
Inactivation of Viruses and Bacteria by Ozone, 
W76-00119 SF 


HALCROW (WILLIAM) AND PARTNERS, 
LONDON (ENGLAND). 
Some In-Situ Permeability Tests in Sands, 
W76-00484 8B 


HALLIBURTON SERVICES, DUNCAN, OKLA. 
Cement Spacer Fluid, 
W76-00387 8F 


HAWAII UNIV., HONOLULU. WATER 
RESOURCES RESEARCH CENTER. 
An Economic Analysis.of the Patterns and 
Trends of Water Consumption Within the Ser- 
vice Areas of the Honoluy Board of Water 
Supply, : 
W76-00275 6D 


HIROSHIMA UNIV. (JAPAN). DEPT. OF 
FISHERIES. 
The Developmental Stages of Pseudodiaptomus 
Marinus Sato (Copepoda, Calanoida) Reared in 
the Laboratory, 
W76-00336 5C 


HOKKAIDO UNIV., SAPPORO, JAPAN. 
FACULTY OF FISHERIES. 
PCB Contents in Several Species of Flatfish 
Collected in the Eastern Bering Sea, (In 
Japanese), 
W76-00332 SA 


HUGHES TOOL CO., HOUSTON, TEX. 
Making the Most of Rotary Percussion Bits, 
W76-00385 8C 


ICI UNITED STATES INC., WILMINGTON, 
DEL. SPECIALTY CHEMICALS DIV. 


Activated Carbon: Old Solution to Old 
Problem, Part I, 
W76-00239 5D 


IDAHO UNIV., MOSCOW. 
Discussion (Of, ‘Corps Urban Planning in St. 
Louis-Maline Creek: An Interdisciplinary Ef- 
fort,’ by E.D. Rahubka, et al.), 
W76-00076 3D 


ILLINOIS ENVIRONMENTAL PROTECTION 
AGENCY, SPRINGFIELD, DIV. STATE OF 
LAND POLLUTION CONTROL. 

Survey of Ground-Water Protection Methods 

for Illinois Landfills, 

W76-00293 5B 


ILLINOIS INST. OF TECH., CHICAGO. DEPT. 
OF ENVIRONMENTAL ENGINEERING. 
Application of Gas Chromatography of Volatile 
Metal Chelates to Water Analysis, 
W76-00105 SA 


A Study of the Treatment of Lake Michigan 
Water Using Direct Filtration, 
W76-00175 SF 


ILLINOIS STATE WATER SURVEY, URBANA. 
Stilling Basin Design for Low Froude Number, 
W76-00013 8B 


ILLINOIS STATE WATER WORKS 
ASSOCIATION, VOL 67, NO 7, P 367-372, JULY 
1975. 7 FIG, 2 TAB, 2 REF. 
Hydraulic Model Study of a Settling Basin, 
W76-00022 8B 


ILLINOIS UNIV. AT CHICAGO CIRCLE. 
COLL. OF ENGINEERING. 
Panel on Discipline Summaries and Outlooks, 
W76-00080 6A 


ILLINOIS UNIV., URBANA. COOPERATIVE 
EXTENSION SERVICE. 
The Design and Operation of an Open-Front, 
Slotted Floor Beef Confinement Building, 
W76-00447 5D 


ILLINOIS UNIV., URBANA. DEPT. OF CIVIL 
ENGINEERING. 
Active Carbon: Dechlorination and the Adsorp- 
tion of Organic Compounds, 
W76-00113 sD 
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ILLINOIS UNIV., URBANA. DEPT. OF CIVIL ENGINEERING. 


Reduction of Aqueous Free Chlorine with 
Granular Activated Carbon, 
W76-00176 5D 


IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
Ground Water Conditions in Greater Tehran, 
W76-00414 4B 


INDIAN INST. OF TECH., KANPUR. DEPT. OF 
CIVIL ENGINEERING. 
Design and Fabrication of a Bore-Hole Logging 
Device for Use in Ground Water Operations, 
W76-00397 4B 


INDIAN INST. OF TECH., KHARAGPUR. DEPT. 

OF GEOLOGY AND GEOPHYSICS. 
Electromagnetic Depth Sounding for Ground 
Water Exploration in Resistive Formations, 
W76-00398 4B 


INDIAN INST. OF TECH. MADRAS. 
Studies on a Well Penetrating a Two-Aquifer 
System, 
W76-00401 8B 


INDIAN INST. OF TECH., MADRAS. 
HYDRAULIC ENGINEERING LAB. 
Transient Well-Flow in an Unconfined-Con- 
fined Aquifer System, 
W76-00029 4B 


INSTITUT PAPIERTECHNISCHE STIFTUNG, 
MUNICH (GERMANY). 
Changes in Recirculated Water in a Paper 
Machine Over a_ Six Day Period 
(Veraenderungen im Kreislaufwasser einer 
Papiermaschine waehrend einer 6 Tage-Betrieb- 
speriode), 
W76-00053 5D 


INSTITUTE OF GEOLOGICAL SCIENCES, 
LONDON (ENGLAND). DEPT. OF 
HYDROLOGICAL. 

Groundwater Conditions in the Penrith Sand- 

stone at Cliburn, Westmorland, 

W76-00309 4B 


INSTITUTE OF TROPICAL METEOROLOGY, 
POONA (INDIA). 
A Study of Extreme Point Rainfall over Flash 


Flood Prone Regions of the Himalayan 
Foothills of North India, 
W76-00299 2B 


IOWA STATE UNIV., AMES. DEPT. OF 
AGRICULTURAL ENGINEERING. 


Theoretical Considerations of Anaerobic 
Lagoons for Poultry Wastes, 
W76-00456 5D 


IOWA STATE UNIV., AMES. DEPT. OF 
AGRONOMY. 
Screen Theory for Wells and Soil Drainpipes, 
W76-00490 8B 


IOWA STATE UNIV., AMES. DEPT. OF CIVIL 
ENGINEERING. 
Effect of Media Intermixing on Dual Media Fil- 
tration, 
W76-00223 5D 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
DEPT. OF GEOGRAPHY AND 
ENVIRONMENTAL ENGINEERING. 

Chemical Forms of Arsenic in Water Supplies 


and Their Removal, 
W76-00109 5F 


OR-6 


JYVASKYLA UNIV. (FINLAND). DEPT. OF 
BIOLOGY. 
Influence of Effluents of Sulfite Cellulose Fac- 
tory on Algae in Cultures and Receiving 
Waters, 
W76-00045 5C 


KANSAS STATE UNIV., MANHATTAN. DEPT. 
OF AGRICULTURAL ENGINEERING. 
Development of a Nitrogen Balance in a 
Laboratory Soil Profile with a Heavy Applica- 
tion of Beef Cattle Wastes, 
W76-00425 5B 


KANSAS STATE UNIV., MANHATTAN. DEPT. 
OF AGRONOMY. 
Effects of Application Rate in Direct Land 
Disposal of Animal Wastes, 
W76-00443 SE 


KANSAS STATE UNIV., MANHATTAN. DEPT. 
OF GEOLOGY. 
The Solubility of Ferric Oxyhydroxides in 
Natural Waters, 


W76-00011 2K 
KAUNASSKII POLITEKHNICHESKII 
INSTITUT (USSR). 

Hydraulics of Shallow Wells in Hard Rocks, 

W76-00404 8B 


KOMLINE-SANDERSON, LTD. BRAMPTON, 
(ONTARIO). 
Autogenus Incineration of Sewage Sludge now 
Possible, 
W76-00219 5D 


KYOTO UNIV. (JAPAN). DEPT. OF FISHERIES. 
Histochemical Observations on the Permeatior 
of Heavy Metals into Taste Buds of Goldfish, 
W76-00334 SA 


LAWRENCE EXPERIMENT STATION, MASS. 
Equilibria in Aqueous Solutions of Chlorinated 


Isocyanurate, 
W76-00116 SF 


LILY (ELI) AND CO., GREENFIELD, IND. 
GREENFIELD LABS. 
Treatment of Animal Wastes at the Greenfield 
Laboratories of Eli Lilly and Company, 
W76-00464 5D 


LINCOLN COLL. (NEW ZEALAND). DEPT. OF 
PLANT SCIENCE. 
The Relationship Between Solar Radiation, Soil 
Water, and Water Potential of Ears of Wheat, 
W76-00150 3F 


Effects of Irrigation and Fertiliser on the 
Yields of ‘Arawa’, ‘Aotea’, and ‘Karamu’ 
Wheats, 

W76-00151 3F 


An Analysis of a Nitrogen-Induced Depression 
of Yield in Irrigated ‘Kopara’ Wheat, 
W76-00152 3F 


LOCKHEED MISSILES AND SPACE CO., 
SUNNVALE, CALIF. 
Lockheed Missiles and Space Company Con- 
ceptual Design of a 50 MGD Desalination Plant. 
W76-00166 3A 


MANCHESTER UNIV. (ENGLAND). DEPT. OF 
MATHEMATICS. 
Multiplication of Ice Particles in Slightly Super- 


cooled Cumulus, 
W76-00001 2B 


MARINE BIOLOGICAL LAB., WOODS HOLE, 
MASS. 
Long-Term Effects of an Oil Spill at West Fal- 
mouth, Massachusetts, 
W76-00146 5C 


MARYLAND UNIV., COLLEGE PARK. CO- 
OPERATIVE EXTENSION SERVICE. 

Land Disposal of Livestock Waste, 

W76-00440 SE 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF AGRONOMY. 
Influence of Organic Nitrogen on _ Soil 
Nitrogen, Nodulation, Nitrogen Fixation, and 
Yield of Soybeans, 
W76-00157 3F 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF CIVIL ENGINEERING. 
Influence of Surface Oxides on Adsorption and 
Catalysis with Activated Carbon, 
W76-00112 5D 


Theory and Application of the Skin Effect Con- 
cept to Ground Water Wells, 
W76-00399 8B 


MASCHINENFABRIK ANDRITZ, A. G. GRAZ, 
(AUSTRIA). 
Sludge Dewatering in Effluent Purification 
Plants of the Pulp and Paper Industry with Spe- 
cial Reference to the Twin-Belt Press 
(Schlammentwaesserung in Abwasser- 
reinigungs- anlagen der Zellstoff-und Papierin- 
dustrie unter besonderer Beruecksichtigung der 
Doppelsiebpresse), 
W76-00057 5D 


MASSACHUSETTS INST. OF TECH. 
CAMBRIDGE, DEPT. OF CIVIL 
ENGINEERING. 

Fate of Trace Metals in Los Angeles County 

Wastewater Discharge, 

W76-00355 5B 


MASSACHUSETTS STATE DEPT. OF 
AGRICULTURE, WORCESTER. POULTRY 
HUSBANDRY ADVISER. 

Animal Waste in the U.S. A., 

W76-00463 5D 


MCCULLOUGH SERVICES, HOUSTON, TEX. 
RESEARCH AND DEVELOPMENT. 
Field Results: Noise-Logging Technique, 
W76-00423 8G 


MELYEPTERV, BUDAPEST (HUNGARY). 
Water Treatment Plants Designed at Melyep- 
terv for Foreign Customers (Melyepterv altal 
kulfoldre tervezett vizkezelo berendezesek), 
W76-00269 5F 


Treatment of Surface Waters for Domestic 
Supply (Felszini vizek kezelese ivoviz celjara), 
W76-00270 SF 


METCALF AND EDDY, INC., PALO ALTO, 
CALIF. 
Treatment of Municipal Wastewater by Land 
Application, 
W76-00203 SE 


METEOROLOGICAL RESEARCH INST., 
TOKYO (JAPAN). 
Interannual Fluctuations in the Rainfall of the 
India-Equatorial Pacific Region and in the 


Tropical Circulation, 
W76-00017 2B 











il- 


IC 


tion 
Spe- 
ress 
ser- 
rin- 
der 


5D 


unty 


5B 


5D 


om 
% 


8G 


slyep- 
 altal 
k), 

5F 
nestic 


jara), 
SF 


Land 


SE 


of the 
in the 


2B 





Perennial Snow Covers, Tiny Glacierets and 
Snow Fields in Japan as Indices of Climatic 
Fluctuations, 

W76-00018 2C 


METEOROLOGISCHER DIENST DER 
DEUTSCHEN DEMOKRATISCHEN REPUBLIK, 
POTSDAM. 
Precipitation Conditions Resulting in Flash 
Floods as Related to the Frequency Distribu- 
tion of Interdiurnal Variations of the Specific 
Runoff in Minor Catchment Areas Unaffected 
by Man, 
W76-00302 2E 


MICHIGAN DEPT. OF NATURAL RESOURCES, 
LANSING. AIR POLLUTION CONTROL DIV. 
Odor Problems Associated with Agricultural 
Waste Handling, 
W76-00472 5D 


MICHIGAN DEPT. OF NATURAL RESOURCES, 
LANSING. BUREAU OF WATER 
MANAGEMENT. 
NPDES Permit System and Guidelines for 
Michigan Presented at the Agricultural Waste 
Conference, Michigan State University, 
W76-00473 5B 


MICHIGAN DEPT. OF NATURAL RESOURCES, 
LANSING. ENVIRONMENTAL PROTECTION 
SERVICES. 

Michigan’s Environmental Control Program 

and Organization, 

W76-00471 5G 


MICHIGAN DEPT. OF NATURAL RESOURCES, 
LANSING. WATER DEVELOPMENT SERVICES 
DIV. 

Michigan Demonstration Erosion Control Pro- 

gram, 

W76-00313 8B 


MICHIGAN DEPT. OF NATURAL RESOURCES, 
LANSING. WATER QUALITY APPRAISAL 
SECTION. 
Animal Waste Impact on Recreation Waters, 
W76-00475 5B 


MIDWEST RESEARCH INST., KANSAS CITY, 
MO. 
Analysis of Nonpoint-Source Pollutants in the 
Missouri Basin Region, 
W76-00369 5B 


MIE PREFECTURAL UNIV., TSU (JAPAN). 
Regional Distribution and Seasonal Change in 
Precipitation Variability in Monsoon Asia, 
W76-00016 2B 


MILCHEM INC., HOUSTON, TEX. 
Use of a Bioassay Test in Evaluating the Tox- 
icity of Drilling Fluid Additives on Galveston 
Bay Shrimp, 
W76-00408 SA 


MINNESOTA UNIV., ST. PAUL. WATER 
RESOURCES RESEARCH CENTER. 
Eleventh Annual Report, Water Resources 
Research Center. 
W76-00378 9D 


MISSOURI STATE DIV. OF HEALTH, 
JEFFERSON CITY. BUREAU OF WATER 
SUPPLY. 

Check Sampling for Monitoring Bacteriological 

Quality. 

W76-00391 SA 


MIXING EQUIPMENT CO., ROCHESTER, N.Y. 
The Role of Mixing in Equalization, 
W76-00237 5D 


ORGANIZATIONAL INDEX 


NEVADA UNIV., RENO. COOPERATIVE EXTENSION SERVICE. 


MONROE COUNTY COMMUNITY COLL., 
MICH. 
Removal of Cadmium from Waters and Wastes 
by Sorption on Hydrous Metal Oxides for 
Water Treatment, 
W76-00107 5D 


MONTANA STATE UNIV., BOZEMAN. DEPT. 
OF MICROBIOLOGY. 
Development of a Rapid and Simple Test for 
Bacteriological Water Quality Utlizing Limulus 
Lysate, ‘ 
W76-00174 SA 


MONTANA STATE UNIV., DEPT. OF CIVIL 
ENGINEERING. 
The Recycling of Kraft Bleach Wastes, 
W76-00051 5D 


NAGASAKI UNIV., (JAPAN) FACULTY OF 
FISHERIES. 
On Occurrence of Similar Organisms to Gym- 
nodinium Breve Davis in Omura Bay, (In 
Japanese), 
W76-00341 5B 


NANYANG UNIV., SINGAPORE. 
Water Balance and Water Resources In China, 
W76-00314 2A 


NASSAU COUNTY HEALTH DEPT. MINEOLA, 
N.Y. ENVIRONMENTAL CONSERVATION 
PROGRAMS. 

Effect of Cesspool Discharge on Ground-Water 

Quality on Long Island, N.Y., 

W76-00308 5B 


NATIONAL COUNCIL FOR AIR AND STREAM 
IMPROVEMENT, GAINESVILLE, FLA. 
SOUTHERN RESEARCH CENTER. 
Development of Improved Procedures for Mea- 
surement of Mill Effluent and Receiving Water 
Color, 
W76-00040 SA 


NATIONAL COUNCIL OF THE PAPER 
INDUSTRY FOR AIR AND STREAM 
IMPROVEMENT, INC., KALAMAZOO, MICH. 
CENTRAL-LAKE STATES REGIONAL 
CENTER. 

Effect of Bark Addition Upon the Dewatering 

Properties of Biological Sludges, 

W76-00043 5D 


Comparative Study of Thermal Techniques for 
Secondary Sludge Conditioning, 
W76-00046 5D 


A Statistical Documentation of the Per- 
formance of Activated Sludge and Aerated Sta- 
bilization Basin Systems Operating in the Paper 
Industry, 

W76-00047 5D 


Water Quality-Limited Approach to Effluent 
Reduction in Paper Manufacture, 
W76-00048 5G 


NATIONAL ENVIRONMENT RESEARCH 

CENTER, CINCINNATI, OHIO. ADVANCED 

WASTE TREATMENT RESEARCH LAB. 
Instrumentation and Automation of Waste- 
water Treatment Systems, (Literature Review), 
W76-00364 5D 


NATIONAL ENVIRONMENTAL ENGINEERING 
RESEARCH INST., NAGPUR (INDIA). 
Shallow Depth Sedimentation-A Rational Ap- 


proach to Water and Wastewater Clarification, 
W76-00263 


NATIONAL ENVIRONMENTAL RESEARCH 
CENTER, CINCINNATI, OHIO, ADVANCED 
WASTE TREATMENT RESEARCH LAB. 

Trace Elements in Corn Grown on Long-Term 

Sludge Disposal Site, 

W76-00359 j 5B 


NATIONAL INST., FOR OCCUPATION 

SAFETY AND HEALTH, CINCINNATI, OHIO. 
Kinetics of Viral Inactivation by Bromine, 
W76-00118 SF 


NATIONAL MARINE FISHERIES SERVICE, 
AUKE BAY, ALASKA. AUKE BAY FISHERIES 
LAB. 
The Effect of Prudhoe Bay Crude Oil on Sur- 
vival and Growth of Eggs, Alevins, and Fry of 
Pink Salmon, Oncorhynchus Gorbuscha, 
W76-00141 5C 


NATIONAL MARINE FISHERIES SERVICE, 
SEATTLE, WASH. 
Long-Term Chemical and Biological Effects of 
a Persistent Oil Spill Following the Grounding 
of the General M. C. Meigs, 
W76-00139 5C 


NATIONAL WATER QUALITY LAB., DULUTH, 
MINN. 
Toxicity of a Linear Alkylate Sulfonate Deter- 
gent to Larvae of Four Species of Freshwater 
Fish, 
W76-00337 5C 


NATIONAL WEATHER SERVICE, KANSAS 
CITY, MO. RIVER FORECAST CENTER. 
Quantitative Prediction of Seasonal Rating 
Curve Shifts, 
W76-00026 2E 


NAVAL RESEARCH LAB., WASHINGTON, 
D.C. 
Simple Method for Measuring Relative Humidi- 
ty, Water and Air Temperatures within a Few 
Millimeters of Wind-Generated Water Waves, 
W76-00310 7B 


NEBRASKA STATE DEPT. OF 
ENVIRONMENTAL CONTROL, LINCOLN. 
Guidelines on Livestock Waste Control Facili- 
ties. 
W76-00453 5D 


NEBRASKA UNIV., LINCOLN. 

CONSERVATION AND SURVEY DIV. 
Groundwater Geology of Southwest Nebraska 
Ground Water Conservation District, 
W76-00005 4B 


Rates of Water Entry into the Subsoil of 


Several Soil Series in Nebraska, 
W76-00008 5D 


NEBRASKA UNIV. LINCOLN. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Water Intake Under Center-Pivots From Time- 
Varying Application Rates, 
W76-00031 3F 


NEVADA AGRICULTURAL EXPERIMENT 
STATION, RENO. 
Upper Carson River Water Study, Water Year 
1973, 


W76-00006 2D 
NEVADA UNIV., RENO. COOPERATIVE 
EXTENSION SERVICE. 

Soil Moisture Availability and Movement, 

W76-00007 2G 
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NEW BEDFORD WATER DEPT., MASS. 


NEW BEDFORD WATER DEPT., MASS. 


Improvements to New  Bedford’s Water 
Supply, 
W76-00206 SF 


NEW JERSEY INST. OF TECH., TRENTON. 
DEPT. OF CIVIL AND ENVIRONMENTAL 
ENGINEERING. 

Current Trends in Packaged Wastewater Treat- 

ment Facilities, Part I, 

W76-00272 5D 


NEW MEXICO INST. OF MINING AND 
TECHNOLOGY, SOCORRO. DEPT. OF 
PHYSICS. 

Rebound Limits on Charge Separation by 

Falling Precipitation, 

W76-00009 2B 


NEW YORK CITY DEPT. OF WATER 
RESOURCES. 
How Can You Cope With Shortages. 
W76-00282 5F 


NEW YORK CITY DEPT. OF WATER 
RESOURCES. STRUCTURAL SECTION. 
Ozone Stifles Sewage Odors in Residential 
Areas, 
W76-00210 5D 


NORTH CAROLINA STATE UNIV., RALEIGH. 
Dairy Waste Management Alternatives, 
W76-00434 5D 


NORTH CAROLINA UNIV., CHAPEL HILL. 
DEPT. OF ENVIRONMENTAL SCIENCES AND 
ENGINEERING. 
Strategies for Water Quality Monitoring, 
W76-00178 SA 


NORTH DAKOTA STATE UNIV., FARGO. 
DEPT. OF SOILS. 
In Situ Hydraulic Conductivity at Four Hill- 
slope Locations in a Closed Drainage System, 
W76-00023 2G 


NORTHEAST UNIV., BOSTON, MASS. DEPT. 
OF CIVIL ENGINEERING. 
Dynamics of Breakpoint Chlorination, 
W76-00115 SF 


NORTHWESTERN UNIV., EVANSTON, ILL. 
Thermoviscoelasticity of Aging Concrete, 
W76-00277 8F 


NOVA UNIV., FORT LAUDERDALE, FLA. LIFE 
SCIENCE CENTER. 
Radiocarbon Ages of Ground Water as a Basis 
for the Determination of Safe Limits of Aquifer 
Exploitation, 
W76-00363 SB 


O’BRIEN AND GERE ENGINEERS, INC. 
SYRACUSE, N.Y. 
Bench-Scale High-Rate Disinfection of Com- 
bined Sewer Overflows; With Chlorine and 
Chlorine Dioxide, 
W76-00371 5D 


OFFICE DE LA RECHERCHE SCIENTIFIQUE 
ET TECHNIQUE OUTRE-MER, PARIS 
(FRANCE). HYDROLOGY SECTION. 
Geochemistry and Natural Ionic and Isotopic 
Tracing; Two Complementary Ways to Study 
the Natura! Salinity Regime of the Hydrological 
System of Lake Chad, 
W76-00028 2H 


OHIO STATE UNIV., COLUMBUS. DEPT. OF 
METALLURGICAL ENGINEERING. 
Corrosion Literature: Selected Bibliography. 
W76-00393 2 8G 
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OHIO STATE UNIV., COLUMBUS. WATER 
RESOURCES CENTER. 
Chemistry of Water Supply, Treatment, and 
Distribution, 


W76-00102 SF 
Effect of Aluminum(III) Hydrolysis on Alum 
Coagulation, 

W76-00110 5F 


OKLAHOMA COOPERATIVE FISHERY UNIT, 
STILLWATER. 

Eutrophication in the Great Plains, 

W76-00437 5B 


OKLAHOMA STATE UNIV., STILLWATER. 

DEPT. OF AGRICULTURAL ENGINEERING. 
Improvement of Water Application of Seif- 
Propelled Sprinkler Irrigation Systems, 
W76-00200 3F 


OKLAHOMA STATE UNIV., STILLWATER. 
DEPT. OF AGRONOMY. 
Simultaneous Transport of Water and Ad- 
sorbed Solutes Through Soil Under Transient 
Flow Conditions, 
W76-00032 2G 


OKLAHOMA STATE UNIV., STILLWATER. 
SCHOOL OF CIVIL ENGINEERING. 
One-Step Nitrification and Carbon Removal, 
W76-00352 5D 


OREGON STATE ENGINEER’S OFFICE, 
SALEM. 
Bibliography of Available Ground-Water Infor- 
mation in Oregon, 
W76-00289 4B 


OSMANIA UNIV., HYDERABAD (INDIA). 
Seepage in Well Systems Near a Barrier Boun- 


dary, 
W76-00403 8B 


OSMANIA UNIV., WARANGAL (INDIA). 
REGIONAL ENGINEERING COLL. 
Partially Penetrating Well in a Confined 
Aquifer, 
W76-00400 8B 


OTAGO UNIV., DUNEDIN (NEW ZEALAND). 
DEPT. OF MICROBIOLOGY. 

Handling Milking-Parlor Waste, 

W76-00469 5D 


PACIFIC NORTHWEST ENVIRONMENTAL 

RESEARCH LAB., CORVALLIS, OREG. 
Utilization of Algal Assays to Assess the Ef- 
fects of Municipal, Industrial and Agricultural 
Wastewater Effluents upon Phytoplankton 
Production in the Snake River System, 
W76-00342 SA 


PALTA WATER WORKS, BARRACKPORE 
(INDIA). WATER LAB. 

Control of Surfactant Pollution, 

W76-00273 SF 


PANT UNIV. OF AGRICULTURE AND 
TECHNOLOGY, PANTNAGAR, GOVIND 
BALLABH (INDIA). 

Skimming of Fresh Water Afloat Upon Salt 

Water, 

W76-00405 4B 


PAPER INDUSTRY ENGINEERS, INC., 
ATLANTA, GA. 
Waste Treatment Variables for Kraft Mills, 
W76-00052 5D 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. 

Controlling Manure Runoff, 

W76-00444 5D 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF AGRICULTURAL 
ECONOMICS. 

Economics of Manure Handling, 

W76-00479 SD 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF ANIMAL SCIENCE. 
The Economics of Recycling Converted 
Poultry Waste Through Cattle, 
W76-00481 5D 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF POULTRY SCIENCE. 
Manure Reduction and Conversion Methods of 
the Future, 
W76-00478 5D 


Some Potential Uses for Dehydrated Poultry 
Wastes, 
W76-00482 5D 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. POULTRY SCIENCE. 
Modify Your Poultry House for Manure Dry- 
ing, 
W76-00480 5D 


PETROLITE CORP., TRETOLITE DIV. ST. 
LOUIS, MO. 
Bactericides Used in Drilling and Completion 
Operations, 
W76-00409 5C 


PITTSBURGH UNIV., PA. GRADUATE 
SCHOOL OF PUBLIC HEALTH. 
The Effect of Water Treatment and Distribu- 
tion on Trace Element Concentrations, 
W76-00120 5F 


PUNJAB AGRICULTURAL UNIV., LUDHIANA 
(INDIA). DEPT. OF SOILS. 
Growth Response of Crops to Depth and Salini- 
ty of Ground Water, and Soil Submergence. I. 
Wheat (Triticum aestivum L.), 
W76-00156 3c 


PURDUE UNIV., LAFAYETTE, IND. SCHOOL 
OF MECHANICAL ENGINEERING. 
Laboratory Modeling of Thermal Structure in 
Stagnant Water, 
W76-00199 2H 


QUANTA CONSULTING ENGINEERS, 
TEHRAN, IRAN. 
Particles, Polymers, and Performance in Filtra- 
tion, 
W76-00229 5D 


QUEBEC CITY WATER BOARD (QUEBEC). 
WATER DIV. 
Water Treatment Plant, City of Quebec, 
Canada, 
W76-00205 5F 


QUEENS UNIV., BELFAST (NORTHERN 
IRELAND). DEPT. OF ZOOLOGY. 
The Effect of Pesticides on Byssus Formation 
in the Common Mussel, Mytilus Edulis, 
W76-00328 5C 


REGIONAL ENGINEERING COLL., 
TIRUCHIRAPALLI (INDIA). 

Pollution from Tanning Industry, 

W76-00123 5D 
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RENSSELAER POLYTECHNIC INST., TROY, 
N.Y. FRESH WATER INST. 
Nutrient Inputs to a Lake and Their Effects 
Upon Water Quality, 
W76-00104 5C 


RESEARCH COUNCIL OF ALBERTA, 
EDMONTON. 
The First Hydrological Application of a Space 
Photograph, Tamil Nadu, India, 1967, 
W76-00486 7B 


RESOURCE MANAGEMENT ASSOCIATES, 
LAFAYETTE, CALIF. 
Discussion (Of, ‘Interdisciplinary Modeling of 
Limnological Aspects of the Great Lakes,’ by 
L.T. Crook), 
W76-00069 2H 


RHODE ISLAND UNIV., KINGSTON. DEPT. OF 
CIVIL ENGINEERING; AND RHODE ISLAND 
UNIV., KINGSTON. DEPT. OF OCEAN 
ENGINEERING. 

Movement of Trace Metals with Percolating 

Water, 

W76-00374 5B 


ROBERT AND CO., ASSOCIATES, WEST 

PALM BEACH, FLA. 
Filter Plant Modifications Feature Wastewater 
Recovery, 
W76-00227 SF 


ROBERT S. KERR ENVIRONMENTAL 
RESEARCH LAB., ADA, OKLA. 
Animal Waste--Regulatory Considerations, 
W76-00436 5G 


RUTGERS-THE STATE UNIV., NEWARK, N.J. 
DEPT. OF ZOOLOGY AND PHYSIOLOGY. 
Preliminary Observations on the Mode of Ac- 
cumulation of No. 2 Fuel Oil by the Soft Shell 
Clam, MYA Arenaria, 
W76-00136 sc 


SHELL OIL CO., HOUSTON, TEX. 
Environmental Effects of Drilling Muds and 
Cuttings, 

W76-00411 5C 


SKIDAWAY INST. OF OCEANOGRAPHY, 
SAVANNAH, GA. 
Fate of Petroleum Hydrocarbons in Marine 
Zooplankton, 
W76-00144 Jc 


SOEHNE (JULIUS SCHULTE) K. G., 

DUESSELDORF-BILK (GERMANY). 
Considerations Regarding Operation of Paper 
Mills Without Effluents (Gedanken zum abwas- 
serlosen Betriev von Papierfabriken), 
W76-00056 5D 


SOIL CONSERVATION SERVICE, BOZEMAN, 
MONT. 
Summary of Snow Survey Measurements for 
Montana, 1922-1974, 
W76-00291 7€ 


SOIL CONSERVATION SERVICE, CAPE MAY, 
N. J. PLANT. MATERIALS CENTER. 

Pines on a High Salt Diet, 

W76-00154 3C 


SOUTH DAKOTA SCHOOL OF MINES AND 
TECHNOLOGY, RAPID CITY. DEPT. OF 
GEOLOGY AND GEOLOGICAL 
ENGINEERING. 

Ground Water Geochemistry of the Pahasapa 

Limestone, 

W76-00375 2K 
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SOUTH DAKOTA STATE UNIV., BROOKINGS,. 
DEPT. OF MICROBIOLOGY. 
Bacteriological Water Quality Methods for 
Determining Ruminant Fecal Pollution, 
W76-00380 SA 


SOUTHWEST FLORIDA WATER 
MANAGEMENT DISTRICT, BROOKSVILLE. 
The Occurrence and Development of Guest 


Sink, Hernando County, Florida, 
W76-00296 4B 


STATE UNIV. OF NEW YORK AT ALBANY. 


DEPT. OF BIOLOGICAL SCIENCES. 
Discussion (Of, ‘Interdisciplinary Modeling of 
Limnological Aspects of the Great Lakes’ by 
L. T. Crook), 
W76-00068 2H 


SYRACUSE UNIV. RESEARCH CORP., N.Y. 
Preliminary Environmental Hazard Assessment 
of Chlorinated Naphthalenes, Silicones, 
Fluorocarbons, Benzenepolycarboxylates, and 
Chlorophenols, 

W76-00326 SC 


TECHNICAL UNIV. OF BUDAPEST 
(HUNGARY). 
Ultra-High Rate Filtration Problems, 
W76-00234 5D 


TECHNISCHE UNIVERSITAET, HANOVER 
(WEST GERMANY). INSTITUT FUER 
BODENKUNDE. 

A Simple Method for Direct Measurement of 

Evaporation of Soils, (In German), 

W76-00448 2D 


TECHNISCHE UNIVERSITAT, DRESDEN 
(EAST GERMANY). BEREICH 
HYDROBIOLOGIE. 
Equilibrium and Stability in Laboratory Models 
of Sewage Ponds and Polluted Rivers, 
W76-00331 5C 


TEHRAN UNIV., (IRAN). SCHOOL OF 
ENGINEERING. 
Ground-Water Quality in the Shiraz Basin, 
South Iran, 
W76-00012 2K 


TENNESSEE UNIV., KNOXVILLE. DEPT. OF 
CHEMICAL ENGINEERING. 
A Pilot Plant for Sewage Treatment by Cross- 
Flow Filtration, 
W76-00246 5D 


TEXAS A AND M UNIV., COLLEGE STATION. 
DEPT. OF BIOLOGY. 
Accumulation, Release, and Distribution of 
Benzo (A) Pyrene -C14 in the Clam, Rangia Cu- 
neata, 
W76-00137 5C 


Sublethal Effects of Oil, Heavy Metals and 
PCB’s on Marine Organisms, 
W76-00324 5C 


TEXAS A AND M UNIV., COLLEGE STATION. 
DEPT. OF OCEANOGRAPHY. 
Quantitative Estimates of Biological Mixing 
Rates in Abyssal Sediments, 
W76-00010 2L 


Processes Affecting the Concentration of Silica 
at the Bediment-Water Interface of the Atlantic 
Ocean, 

W76-00304 2L 


UNIVERSITY COLL., LONDON (ENGLAND). 


TEXAS AGRICULTURAL EXTENSION 
SERVICE, COLLEGE STATION. 
An Experimental Oil Spill: The Distribution of 
Aromatic Hydrocarbons in the Water, Sedi- 
ment, and Animal Tissues Within a Shrimp 
Pond, ; 
W76-00149 _ 5C 


Animal Waste Management in Texas: 
Testimony Presented to the Solid Waste Study 
Committee of the Texas House of Representa- 
tives, 

W76-00426 5G 


Environmental Protection Guidelines for Dai- 
ries, 
W76-00428 5G 


TEXAS TECH UNIV., LUBBOCK. DEPT. OF 
CHEMICAL ENGINEERING. 
A Systems Approach to Cattle Feedlot Pollu- 
tion Control, 
W76-00446 5G 


TEXAS UNIV., AT AUSTIN. DEPT. OF CIVIL 
ENGINEERING; AND TEXAS UNIV. AT 
AUSTIN. DEPT OF ENVIRONMENTAL 
HEALTH ENGINEERING. 
Poliovirus Inactivation by Activated Sludge, 
W76-00256 5D 


TEXAS WATER DEVELOPMENT BOARD, 
AUSTIN. OPERATIONS DIV. 
Will Texas Have Enough Water for the Electric 
Utility Industry, 
W76-00421 6D 


THAMES WATER AUTHORITY, LONDON 
(ENGLAND). METROPOLITAN PUBLIC 
HEALTH DIV. 

‘Catty’ Odours in Sewage Works, 

W76-00266 5D 


TORONTO UNIV., (ONTARIO). DEPT. OF 
BOTANY. 
Experimental Crude Oil Spills on a Small Sub- 
arctic Lake in the Mackenzie Valley, N.W.T.: 
Effects on Phytoplankton, Periphyton, and At- 
tached Aquatic Vegetation, 
W76-00142 5C 


TORONTO UNIV., (ONTARIO). DEPT. OF 
MECHANICAL ENGINEERING. 
Hydraulic Jump in a Rough Channel, 
W76-00311 8B 


TORONTO UNIV. (ONTARIO). INST. OF 
ENVIRONMENTAL SCIENCES AND 
ENGINEERING. 

Nutrient Transformations in a Swine Waste 

Oxidation Ditch, 

W76-00429 5D 


TULSA UNIV., OKLA. DEPT. OF EARTH 
SCIENCES. 
The Depositional Environment of Zinc, Lead 
and Cadmium in Reservoir Sediments, 
W76-00292 5B 


UNIVERSAL OIL PRODUCTS CO., DENVER, 
COLO. JOHNSON DIV. 
Air Rotary Drilling with Organic Polymers Of- 
fers Many Benefits, 
W76-00388 8G 


Cost Comparisons and Practical Applications 
of Air-Lift Pumping, 
W76-00396 8C 


UNIVERSITY COLL., LONDON (ENGLAND). 


Management of Underground Water 
Resources, 
W76-00418 3B 
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UNIVERSITY COLL., LONDON (ENGLAND). 


UNIVERSITY OF SOUTHERN CALIFORNIA, 
LOS ANGELES. ENVIRONMENTAL 
ENGINEERING PROGRAM. 


Chemistry of Sulfur Species and Their 
Removal from Water Supply, 
W76-00108 SF 


UNIVERSITY OF STRATHCLYDE, GLASGOW 
(SCOTLAND). DEPT. OF CIVIL 
ENGINEERING. 
Sludge Activity and Full-Scale Plant Control, 
W76-00252 5D 


UNIVERSITY OF THE SOUTH PACIFIC, SUVA 
(FIJI). SCHOOL OF NATURAL RESOURCES. 
Sewage Treatment and Discharge into Tropical 
Coastal Waters, 
W76-00259 SE 


UTAH STATE UNIV., LOGAN. DEPT. OF 
AGRICULTURAL ECONOMICS. 
Costs of Controlling Feedlot Surface Runoff, 
W76-00458 


UTAH WATER RESEARCH LAB. LOGAN. 
Intermittent Sand Filters for Upgrading Lagoon 
Effluents, 

W76-00257 5D 


VAESYUZNYI-NAUCHNYI PLANOVII OZDEL 
TSELLYULOZNO-BUMAZHNOI 
PROMYSHLENNOST, LENINGRAD (USSR); 
AND LENINGRADSKII LESOTEKHNICHESKII 
AKADEMIYA (USSR). 
Organic Compounds From Kraft Pulping Ef- 
fluents. III. Phenols (Organicheskie veshchest- 
va stochnykh vod _ sul’fatnotsellyuloznogo 
proizvodstva. III. Fenoly), 
W76-00055 5A 


VANDERBILT UNIV., NASHVILLE, TENN. 
Wastewater Treatment Design: Economics and 
Techniques, Part I, 

W76-00224 5D 


Wastewater Treatment Design, Part II, 
W76-00225 5D 


VIRGINIA INST. OF MARINE SCIENCE, 
GLOUCESTER POINT. 
Petroleum Hydrocarbons and Oyster Resources 
of Galveston Bay, Texas, 
W76-00143 x 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. 
High-Rate Water Treatment: The State-of-the- 
Art, 
W76-00226 SF 


VIRGINIA POLYTECHNIC INSTITUTE AND 
STATE UNIVERSITY, BLACKSBURG. DEPT. 
OF AGRICULTURAL ENGINEERING. 

Finite Element Simulation of Flood Hydro- 

graphs, 

W76-00303 2E 


VOLGOGRAD AGRICULTURAL INST. (USSR). 
Forecasting the Occurrence of Wind Erosion of 
Soil, (In Russian), 

W76-00362 2J 


WALK, HAYDEL AND ASSOCIATES, INC., 
NEW ORLEANS, LA. 
Upflow Filter for Potable Water Production, 
W76-00222 SF 


WASHINGTON STATE UNIV., PULLMAN. 
DEPT. OF AGRONOMY AND SOILS. 
Evaluation of a Thermocouple Hygrometer for 
Measuring Leaf Water Potential in Situ, 
W76-00153 21 
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WASHINGTON UNIV., ST. LOUIS, MO. 
CENTER FOR THE BIOLOGY OF NATURAL 
SYSTEMS. 
Fertilizer Application Rates and Nitrate Con- 
centrations in Illinois Surface Waters, 
W76-00290 5B 


WATER MANAGEMENT BOARD, BRNO 
(CZECHOSLOVAKIA). 
Nitrate Determination With Indigo Carmine, 
W76-00021 5A 


WATER POLLUTION RESEARCH LAB., 
STEVENAGE (ENGLAND). 
Observations on the Performance of Polishing 
Lagoons at a Large Regional Works, 
W76-00268 5D 


Instrumentation for Monitoring Water Quality, 
W76-00360 SA 


WATER RESOURCES BOARD, READING 
(ENGLAND). 
Saline Ground Waters in the Carboniferous 
Rocks of the English East Midlands in Relation 
to the Geology, 
W76-00488 2F 


WATERLOO UNIV. (ONTARIO). DEPT. OF 
BIOLOGY. 
The Catastrophic Drift of Stream Insects After 
Treatments with Methoxychlor (1,1,1- 
Trichloro-2,2-Bis(p-Methoxypheny]) ethane), 


W76-00327 5B 
WATTS, BLAKE, BEARNE AND CO. LT., 
DEVONSHIRE (ENGLAND). 

Drilling Techniques in Ball Clays, 

W76-00415 8C 


WEST VIRGINIA UNIV., MORGANTOWN, 
DEPT. OF GEOLOGY. 
Geochemical and Sedimentological Analysis of 
Tygart Lake, West Virginia, 
W76-00376 5B 


WESTERN CO. OF NORTH AMERICA, 
DALLAS, TEX. 
Expansive and Shrinkage Characteristics of Ce- 
ments Under Actual Well Conditions, 
W76-00390 8F 


WESTERN INTERSTATE COMMISSION FOR 
HIGHER EDUCATION, BOULDER, COLO. 
Environmental Impacts of Saline Seep in Mon- 
tana, 
W76-00193 2F 


WESTERN MICHIGAN UNIV., KALAMAZOO. 
River Quality and Industrial Adjustment: A 
Case Study, 

W76-00039 5G 


WESTERN WASHINGTON STATE COLL., 
BELLINGHAM. DEPT. OF GEOGRAPHY. 
Bayocean Spit, Oregon: History of Develop- 
ment and Erosional Destruction, 
W76-00004 2L 


WESTGATE RESEARCH CORP., MARINA DEL 
REY, CALIF. 
UV-Ozone Oxidation/Sterilization Process, 
W76-00243 5D 


WHITMAN AND HOWARD, INC., BOSTON, 
MASS. 
Economizing in Design Without Sacrificing 
Quality, 
W76-00208 5F 





WILEY AND WILSON, INC., LYNCHBURG. 
Design for Joint Treatment of Municipal and 
Paper Mill Waste at Lynchburg, Virginia, 


W76-00042 5D 
WISCONSIN UNIV., MADISON. 

Panel on Discipline Viewpoints and Positions: 

Ecology, 

W76-00064 6G 


Effect of Nutrient Input Reduction on the 
Eutrophication of the Madison Lakes. 
W76-00500 5G 


WISCONSIN UNIV., MADISON. INST. FOR 
ENVIRONMENTAL STUDIES. 
Panel on Discipline Viewpoints and Positions: 
Socio-Economics, 


W76-00062 6B 
WND-WORTHINGTON-SIMPSON LTD., 
NEWARD (ENGLAND). 

Which Pump. 

W76-00416 8C 


WOODS HOLE OCEANOGRAPHIC 

INSTITUTION, MASS. DEPT. OF CHEMISTRY. 
Evaluation of Some Methods of Analysis for 
Petroleum Hydrocarbons in Marine Organisms, 
W76-00320 SA 


WORTHINGTON CORP., HARRISON, N.J. 
Worthington Corporation Conceptual Design of 
a 50 MGD Desalination Plant. 
W76-00170 3A 


WYOMING UNIV., LARAMIE. COLL. OF LAW. 
Panel on Discipline Viewpoints and Positions: 
Political Science and Law, 

W76-00063 6E 


WYOMING UNIV., LARAMIE. DEPT. OF CIVIL 
ENGINEERING. . 
Model Sand Filters for the Removal of Col- 
loidal Manganese Oxides Using Selected Ca- 
tions as Filter Aids, 
W76-00111 5F 


YAMAZAKI CHEMICAL LAB., YOSHII 
(JAPAN). 
Investigations on the Conditions for Wet Air 
Oxidation of Collagen and Tallow as Main 
Components of Tannery Waste, (In Japanese), 
W76-00121 5D 


On the Wet Air Oxidation Products of Collagen 
and Tallow, (In Japanese), 
W76-00131 5D 
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ACCESSION NUMBER INDEX 
and W76-00001 2B W76-00079 6A W76-00157  3F W76-00235 5D 
W76-00002 2B W76-00080 6A W76-00158 3A W76-00236 5F 
sD W76-00003 3F W76-00081 2G W76-00159 3A W76-00237 5D 
W76-00004 21, W76-00082 5G W76-00160 3A W76-00238 5D 
W76-00005 4B W76-00083 5G W76-00161 3A W76-00239 5D 
ns: W76-00006 2D W76-00084 4A W76-00162 21 W76-00240 5D 
W76-00007 2G W76-00085 7C W76-00163 3A W76-00241 3A 
6G W76-00008 5D W76-00086 7C W76-00164 3A W76-00242 5D 
the W76-00009 2B W76-00087 2A W76-00165 3A W76-00243 5D 
W76-00010 2L W76-00088 8B W76-00166 3A ' W76-00244 SE 
5G W76-00011 2K W76-00089 SE W76-00167 3A W76-00245 3A 
W76-00012 2K W76-00090 3B W76-00168 3A - W76-00246 5D 
W76-00013 8B W76-00091 5A W76-00169 3A : W76-00247 5D 
W76-00014 8B W76-00092 7C W76-00170 3A W76-00248 5D 
ons: W76-00015 4A W76-00093 7C W76-00171 3A W76-00249 5D 
W76-00016 2B W76-00094 7C W76-00172 3A W76-00250 5D 
6B W76-00017 2B W76-00095 4B W76-00173 3A W76-00251 5F 
W76-00018 2C W76-00096 7B W76-00174 5A W76-00252 5D 
W76-00019 2B W76-00097 7C W76-00175 | 5F W76-00253 5D 
W76-00020 2D W76-00098 7C W76-00176 5D W76-00254 5D 
W76-00021 SA W76-00099 7C W76-00177 2G W76-00255 5D 
8C W76-00022 8B W76-00100 7C W76-00178 SA W76-00256 5D 
W76-00023 2G W76-00101 7C W76-00179 6D W76-00257 5D 
bY. W76-00024 5A W76-00102 5F W76-00180 6D W76-00258 5D 
fod W76-00025 2F W76-00103 5F W76-00181 6D W76-00259 SE 
ae W76-00026 2E W76-00104 5C W76-00182 5D W76-00260 5F 
SA W76-00027 2D W76-00105 5A W76-00183 6A W76-00261 5F 
W76-00028 2H W76-00106 5F W76-00184 5G W76-00262 5F 
W76-00029 4B W76-00107 5D W76-00185 5G W76-00263 5D 
n of W76-00030 2J W76-00108 5F W76-00186 5G W76-00264 5D 
W76-00031 3F W76-00109 5F W76-00187 7C W76-00265 5D 
3A W76-00032 2G W76-00110 SF W76-00188 6D W76-00266 5D 
W76-00033 SA W76-00111 5F W76-00189 2H W76-00267 5D 
Ww. W76-00034 8G W76-00112 5D W76-00190 5B W76-00268 5D 
ons: W76-00035 8B W76-00113 5D W76-00191 4C W76-00269 SF 
W76-00036 8F W76-00114  5F W76-00192 3F W76-00270 5F 
6E W76-00037 5A W76-00115 5F W76-00193 2F W76-00271 5D 
v2 W76-00038 SE W76-00116 5F W76-00194 2G W76-00272 5D 
W76-00039 5G W76-00117 SF W76-00195 4A W76-00273 SF 
Col W76-00040 5A W76-00118 5F W76-00196 6B W76-00274 5A 
oa: W76-00041 5D W76-00119 5F W76-00197 7C W76-00275 6D 
W76-00042 5D W76-00120 5F W76-00198 3F W76-00276 5B 
SF W76-00043 5D W76-00121 5D W76-00199 2H W76-00277 8F 
W76-00044 2G W76-00122 5D W76-00200 3F W76-00278 21 
W76-00045 5C W76-00123 5D W76-00201 4A W76-00279 8A 
W76-00046 5D W76-00124 5D W76-00202 5D W76-00280 8G 
Air W76-00047 5D W76-00125 5D W76-00203 SE W76-00281 8C 
Aain W76-00048 5G W76-00126 5D W76-00204 5D W76-00282 5F 
e), W76-00049 5D W76-00127 5G W76-00205 5F W76-00283 21 
5D W76-00050 5A W76-00128 5D W76-00206 5F W76-00284 5D 
W76-00051 5D W76-00129 5D W76-00207 5D W76-00285 5A 
agen W76-00052 5D W76-00130 5D W76-00208 5F W76-00286 2G 
W76-00053 5D W76-00131 5D W76-00209 5D W76-00287 2H 
sD W76-00054 SA W76-00132 5D W76-00210 5D W76-00288 3B 
W76-00055 SA W76-00133 5D W76-00211 5F W76-00289 4B 
W76-00056 5D W76-00134 5D W76-00212 5D W76-00290 5B 
W76-00057 5D W76-00135 5C W76-00213 5D W76-00291 7C 
W76-00058 5C W76-00136 5C W76-00214 5D W76-00292 5B 
W76-00059 10C W76-00137 5C W76-00215 5F W76-00293 5B 
W76-00060 21 W76-00138 5C W76-00216 5D W76-00294 4B 
W76-00061 6B W76-00139 5C W76-00217  5F W76-00295 4B 
W76-00062 6B W76-00140 SA W76-00218 5D W76-00296 4B 
W76-00063 6E W76-00141 5C W76-00219 5D W76-00297 7A 
W76-00064 6G W76-00142 5C W76-00220 SF W76-00298 2A 
W76-00065 4A W76-00143 5C W76-00221 5D W76-00299 2B 
W76-00066 4A W76-00144 5C W76-00222 5F W76-00300 2B 
W76-00067 2H W76-00145 SA W76-00223 5D W76-00301 2B 
W76-00068 2H W76-00146 5C W76-00224 5D W76-00302 2E 
W76-00069 2H W76-00147 5C W76-00225 5D W76-00303 2E 
W76-00070 4B W76-00148 5C W76-00226 5F W76-00304 2L 
W76-00071 4B W76-00149 5C W76-00227  5F W76-00305 2G 
W76-00072 6B W76-00150 3F W76-00228 5F W76-00306 21 
W76-00073 6B W76-00151 3F W76-00229 5D W76-00307 5A 
W76-00074 3D W76-00152 3F W76-00230 5D W76-00308 5B 
W76-00075 3D W76-00153 21 W76-00231 5D W76-00309 4B 
W76-00076 3D W76-00154 3C : W76-00232 5F W76-00310 7B 
W76-00077 5G W76-00155 3F W76-00233 5F W76-00311 8B 
W76-00078 5G W76-00156 3C W76-00234 5D W76-00312 2B 
A-1 











W76-00313 


W76-00313 8B 
W76-00314 2A 
W76-00315 7B 
W76-00316 SB 
W76-00317 4A 
W76-00318 SA 
W76-00319 SB 
W76-00320 SA 
W76-00321 SC 
W76-00322 SC 
W76-00323 SA 
W76-00324 5C 
W76-00325 7B 
W76-00326 5C 
W76-00327 5B 
W76-00328 5C 
W76-00329 SC 
W76-00330 SC 
W76-00331 SC 
W76-00332 SA 
W76-00333 SC 
W76-00334 SA 
W76-00335 SC 
W76-00336 5C 
W76-00337 SC 
W76-00338 SC 
W76-00339 SA 
W76-00340 SC 
W76-00341 SB 
W76-00342 SA 
W76-00343 SE 
W76-00344 8C 
W76-00345 SD 
W76-00346 SD 
W76-00347 5D 
W76-00348 5D 
W76-00349 SD 
W76-00350 SD 
W76-00351 SD 
W76-00352 SD 
W76-00353 SD 
W76-00354 SD 
W76-00355 SB 
W76-00356 SD 
W76-00357 21 

W76-00358 5D 
W76-00359 SB 
W76-00360 SA 
W76-00361 SA 
W76-00362 2J 

W76-00363 SB 
W76-00364 SD 
W76-00365 SB 
W76-00366 SD 
W76-00367 SD 
W76-00368 SD 
W76-00369 5B 
W76-00370 SD 
W76-00371 SD 
W76-00372 SD 
W76-00374 SB 
W76-00375 2K 
W76-00376 SB 
W76-00377 SA 
W76-00378 9D 
W76-00379 SA 
W76-00380 SA 
W76-00381 21 

W76-00382 6B 
W76-00383 3F 
W76-00384 6E 
W76-00385 8C 
W76-00386 SG 
W76-00387 8F 
W76-00388 8G 
W76-00389 8C 
W76-00390 8F 
W76-00391 SA 
W76-00392 SA 
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W76-00425 
W76-00426 
W76-00427 
W76-00428 
W76-00429 
W76-00430 
W76-00431 
W76-00432 
W76-00433 
W76-00434 
W76-00435 
W76-00436 
W76-00437 
W76-00438 
W76-00439 
W76-00440 
W76-00441 
W76-00442 
W76-00443 
W76-00444 
W76-00445 
W76-00446 
W76-00447 
W76-00448 
W76-00449 
W76-00450 
W76-00451 
W76-00452 
W76-00453 
W76-00454 
W76-00455 
W76-00456 
W76-00457 
W76-00458 
W76-00459 
W76-00460 
W76-00461 
W76-00462 
W76-00463 
W76-00464 
W76-00465 
W76-00466 
W76-00467 
W76-00468 
W76-00469 
W76-00470 
W76-00471 


8G 
2F 
8G 
8C 
4B 
4B 
8B 
8B 
8B 
4B 
8B 
8B 
4B 
8C 
8G 
SA 
5C 
5B 
SC 
8G 
2F 
4B 
8C 
8C 
8G 
3B 
4B 
8C 
6D 
4B 
8G 
8E 
5B 
5G 
SE 
5G 
5D 
5G 
5B 
5D 
sD 
5D 
5B 
5G 
5B 
5D 
SC 
SE 
SE 
5D 
SE 
5D 
5B 
5G 
5D 
2D 
5G 
3F 
5G 
5D 
5D 
5D 
5D 
5D 
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5G 
5D 
5G 
5G 
5G 
5D 
5D 
5D 
SE 
5D 
21 

5D 
5G 
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W76-00472 
W76-00473 
W76-00474 
W76-00475 
W76-00476 
W76-00477 
W76-00478 
W76-00479 
W76-00480 
W76-00481 
W76-00482 
W76-00483 
W76-00484 
W76-00485 
W76-00486 
W76-00487 
W76-00488 
W76-00489 
W76-00490 
W76-00491 
W76-00492 
W76-00493 
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W76-00495 
W76-00496 
W76-00497 
W76-00498 
W76-00499 
W76-00500 
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5B 
5G 
5B 
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5D 
5D 
SE 
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5D 
5D 
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CENTERS OF COMPETENCE 


Colorado State University, 
Irrigation Return Flow 
Cuality 


Cornell University, Policy 
t'fodels for Water Resources 
Systems 


East Central Cklahoma State 
University, Agricultural 
Livestock Wastes 


Franklin Institute (FIRL), 
Municipal and Industrial 
Wastewater Treatment 
Technology 


lllinois State Water Survey, 
hycrolosy 


Institute of Paper Chemistry, 
Water Pollution from Pulp 
and Paper Industry 


National Water Well 
Association, Water Well 
Construction Technology 


University of Arizona, Arid 
Land Water Resources 


STATE WATER RESOURCES 
RESEAPCP INSTITUTES 


ACCESSION NUMBER 
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W76-O00425--00447 


0044S 
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W76-00121--00134 


00201--00273 
00343--00356 
N0358--00361 
00363--00368 
0C492--0050C0 


W76-CCCO1--00962 


00CG4L--60933 
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W76-00038--00043 


00045--00N658 
00102--C0120 


W76-00034--00037 


00276--00277 
00279--00282 
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10 


63 


120 


Gb 


3 


52 


23 
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